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Aqueous composition containing a salt, manufacturing process and use 



The present patent application claims the benefit of the patent application 
EP 08150927.5 filed on 31 January 2008 and of the French patent application 
FR 07/55697 filed on 12 June 2007, the content of both of which is incorporated 
herein by reference. 

5 The present invention relates to an aqueous composition containing a salt, 

to a process for its manufacture and to its use in various applications. The 
invention relates more specifically to a purified saline aqueous composition. 

One of the uses of brine or saline aqueous compositions is as a rcactant in 
electrolysis processes (Ullmann's Encyclopedia of Industrial Chemistry, Fifth 
10 Completely Revised Edition, Vol. A6, pp.401-477). In these processes, the salt is 
of natural origin and comes from a halite mineral, from salt marshes or is 
obtained by evaporation of brines that originate from mines or from sea water. 

US patent 3,954,581 discloses a process for manufacturing chlorine by 
electrolysis of a brine wherein a hydroxycarboxylic acid, a phosphorus 
1 5 containing compound and a surfactant are added to the cell in order to lower the 
hydrogen overpotential in the cell cathodic chamber. The electrolysis cell is a 
diaphragm cell. 

JP patent 09299953 discloses a membrane electrolysis cell which can be 
fed with a diluted brine containing acetic acid in order to produce a solution 
20 suitable for disinfection. Such a brine is not suitable for a commercial chlorine 
production. 

The purpose of the present invention is to provide a new aqueous 
composition containing a salt which is suitable for a commercial chlorine 
production. 

25 The invention hence relates to an aqueous composition containing at least 

one salt in an amount of at least 30 g/kg of composition, of which the total 
organic carbon content is at least 1 jig of Cll and at most 5 g of Cll of 
composition and which contains at least one carboxylic acid. 

One of the essential characteristics of the invention resides in that when the 

30 salt in the brine is not of natural origin and when the brine is contaminated by 
various organic compounds, it can nevertheless be used as a raw material in 
electrolysis processes. It has been found that it is possible to tolerate the 
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presence of a carboxylic acid and of a high total organic carbon (TOC) content in 
the aqueous composition to be electrolyzed. It has indeed surprisingly been 
found that such characteristics do not affect the performances of the electrolysis 
process. In particular, the expected reduction of the yield of the electrolysis 
5 process due to secondary electrode reactions, electrode overplating, increased 
overpotentials, foaming, membrane or diaphragm fouling, etc. are not observed. 
That yield can even be increased. 

In the next part of the description, the aqueous composition according to 
the invention will also be referred to as the brine according to the invention or 

10 simply as the brine. 

In the aqueous composition of the invention, the total organic carbon 
content is often at most 3 g C/l, frequently at most 2 g C/l, more often at most 1 g 
C//, more frequently at most 0. 1 g CI I, even more often at most 0.05 g C//, still 
more frequently at most 0.01 g C/l and most particularly at most 0.005 g C/L A 

15 total organic carbon content of less than 0.001 g C/l is particularly suitable and a 
total organic carbon content of less than 0.5 mg C/l is most particularly suitable. 

In the aqueous composition according to the invention, the carboxylic acid 
may be a monocarboxylic acid, a polycarboxylic acid, or a mixture thereof. The 
polycarboxylic acids can be selected from dicarboxylic acids, tricarboxylic acids, 

20 tetracarboxylic acids, and any mixture of at least two of them. Dicarboxylic 
acids are more often encountered. 

In the aqueous composition according to the invention, the carboxylic acid 
generally comprises from 1 to 10 carbon atoms, often from 1 to 5 carbon atoms 
frequently from 1 to 3 carbon atoms and specifically from 1 to 2 carbon atoms. 

25 The carboxylic acid may optionally be substituted, for example by a hydroxy 

group or a chloride. Often, the acid may be chosen from formic acid, acetic acid, 
propionic acid, glycolic (hydroxyacetic) acid, lactic (2-hydroxypropanoic) acid, 
monochloroacctic acid, dichloroacctic acid, trichloroacetic acid, oxalic acid, 
succinic acid, adipic acid, glyceric acid, pyruvic acid, and mixtures of at least 

30 two of them. Frequently, the carboxylic acid is not a hydroxycarboxylic acid. 
Most often, the carboxylic acid is formic acid or acetic acid and particularly 
more frequently formic acid. The carboxylic acid is specifically acetic acid. In 
the aqueous composition of the invention, the carboxylic acid may be in a 
protonated form, in a deprotonated form or in a mixture of the two forms, 

35 depending on the pH of the aqueous composition. 
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The carboxylic acid content, expressed in g of carbon per / (litre) of 
aqueous composition, is usually at most 5 g C/l, commonly at most 3 g C/l, 
generally at most 2 g C/l, often at most 1 g of C//, frequently at most 0.1 g of C//, 
more often at most 0.05 g of C/l, more frequently at most 0.01 g of C/l and most 
5 particularly at most 0.005 g of C/l. Such a content of less than 0.001 g of C/l is 
particularly suitable and such a content of less than 0.5 mg C/l is most 
particularly suitable. The carboxylic acid content, expressed in g of carbon per / 
of aqueous composition, is generally at least 1 jig of C/l. 

In the aqueous composition according to the invention, the salt content is 
10 preferably at least 50 g per kg of aqueous composition, preferably at least 

70 g/kg , more preferably at least 100 g/kg, yet more preferably at least 140 g/kg, 
still more preferably at least 160 g/kg and most preferably at least 200 g/kg. The 
salt content is usually at most 350 g/kg, commonly at most 325 g/kg, generally at 
most 270 g/kg, often at most 250 g/kg, and frequently at most 230 g/kg. A salt 
1 5 content of 200 g/kg is particularly convenient. 

The aqueous composition may be unsaturated, saturated or super saturated 
with the salt. 

The salts may be chosen from alkali or alkaline-earth metal chlorides, 
sulphates, hydrogen sulphates, hydroxides, carbonates, hydrogen carbonates, 

20 phosphates, hydrogen phosphates, borates, and mixtures thereof. Alkali and 

alkaline-earth metal halides are preferred. Sodium and potassium chlorides are 
more preferred and sodium chloride is most particularly preferred. 

The aqueous composition according to the invention may contain 
polyvalent metals. The content of these metals is generally less than or equal to 

25 500 mg per kg of aqueous composition, preferably less than or equal to 

300 mg/kg, more preferably less than or equal to 200 mg/kg, yet more preferably 
less than or equal to 100 mg/kg, still more preferably less than or equal to 10 
mg/kg, particularly preferably less than or equal to 0.5 mg/kg, even more 
preferably less than or equal to 0.1 mg/kg and most particularly preferably less 

30 than or equal to 0.02 mg/kg. 

When the salt present in the aqueous composition according to the 
invention is an alkali metal salt, these polyvalent metals are, for example, metals 
from the families IIA, IVA, VA, VIA, VII A, IB, IIB and IIIB of the IUPAC 
nomenclature of the Periodic Table of the Elements, in particular calcium, 

35 magnesium, strontium, barium, silicon, lead, cobalt, manganese, aluminium, 
mercury, iron and nickel. 
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When the salt present in the aqueous composition according to the 
invention is an alkaline-earth metal salt, these polyvalent metals are, for 
example, metals from the families IVA, VA, VIA, VIIA, IB, IIB and IIIB of the 
IUPAC nomenclature of the Periodic Table of the Elements, in particular, 
5 silicon, lead, cobalt, manganese, aluminium, mercury, iron and nickel. 

All the following contents of metal are expressed as weight of elements per 
weight of aqueous composition, except for silicon where the content is expressed 
in weight of silica per weight of aqueous composition. 

In the aqueous composition according to the invention, the sum of the 
10 calcium and magnesium contents is generally less than or equal to 0.5 mg/kg, 
preferably less than or equal to 0.2 mg/kg, more preferably less than or equal to 
0.05 mg/kg, and most preferably less than 0.02 mg/kg of aqueous composition. 
That content is usually higher than or equal to 1 ]ug/kg. 

In the aqueous composition according to the invention, the strontium 
1 5 content is generally less than or equal to 4 mg/kg, preferably less than or equal to 
2 mg/kg, more preferably less than or equal to 1 mg/kg, and most preferably less 
than 0.4 mg/kg. That content is usually higher than or equal to 1 p.g/kg. 

In the aqueous composition according to the invention, the barium content 
is generally less than or equal to 5 mg/kg, preferably less than or equal to 
20 2 mg/kg, more preferably less than or equal to 1 mg/kg, and most preferably less 
than 0.5 mg/kg. That content is usually higher than or equal to 1 jig/kg 

In the aqueous composition according to the invention, the aluminium 
content is generally less than or equal to 200 mg/kg, preferably less than or equal 
to 100 mg/kg, more preferably less than or equal to 50 mg/kg, yet more 
25 preferably less than or equal to 10 mg/kg, still more preferably less than or equal 
to 1 mg/kg and most preferably less than 0, 1 mg/kg. That content is usually 
higher than or equal to 1 jug/kg. 

In the aqueous composition according to the invention, the content of 
heavy metals except barium, strontium and mercury is generally less than or 
30 equal to 10 mg/kg, preferably less than or equal to 5 mg/kg, more preferably less 
than or equal to 2 mg/kg, yet more preferably less than or equal to 1 mg/kg, still 
more preferably less than or equal to 0.5 mg/kg and most preferably less than 
0.2 mg/kg. That content is usually higher than or equal to 1 jug/kg. By heavy 
metals one intends to designate the group of elements between copper and 
35 bismuth in the Periodic Table of the Elements. 
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In the aqueous composition according to the invention, the content of lead 
is generally less than or equal to 5 mg/kg, preferably less than or equal to 
2 mg/kg, more preferably less than or equal to 1 mg/kg, yet more preferably less 
than or equal to 0.5 mg/kg, still more preferably less than or equal to 0. 1 mg/kg 
5 and most preferably less than 0.05 mg/kg. That content is usually higher than or 
equal to 1 jug/kg. 

In the aqueous composition according to the invention, the content of 
cobalt is generally less than or equal to 5 mg/kg, preferably less than or equal to 
2 mg/kg, more preferably less than or equal to 1 mg/kg, yet more preferably less 
10 than or equal to 0.5 mg/kg, still more preferably less than or equal to 0. 1 mg/kg 
and most preferably less than 0.01 mg/kg. That content is usually higher than or 
equal to 1 jig/kg. 

In the aqueous composition according to the invention, the content of 
manganese is generally less than or equal to 5 mg/kg, preferably less than or 

15 equal to 2 mg/kg, more preferably less than or equal to 1 mg/kg, yet more 

preferably less than or equal to 0.5 mg/kg, still more preferably less than or equal 
to 0.1 mg/kg and most preferably less than 0.01 mg/kg. That content is usually 
higher than or equal to 1 pig/kg. 

In the aqueous composition according to the invention, the content of 

20 mercury is generally less than or equal to 10 mg/kg, preferably less than or equal 
to 5 mg/kg, more preferably less than or equal to 2 mg/kg, yet more preferably 
less than or equal to 1 mg/kg, still more preferably less than or equal to 
0.5 mg/kg and most preferably less than 0.1 mg/kg. That content is usually 
higher than or equal to 1 J^g/kg. 

25 In the aqueous composition according to the invention, the content of 

nickel is generally less than or equal to 10 mg/kg, preferably less than or equal to 
5 mg/kg, more preferably less than or equal to 2 mg/kg, yet more preferably less 
than or equal to 1 mg/kg, still more preferably less than or equal to 0.2 mg/kg, 
particularly more preferably less than or equal to 0.1 mg/kg and most preferably 

30 less than 0.01 mg/kg. That content is usually higher than or equal to 1 |xg/kg. 

In the aqueous composition according to the invention, the iron content is 
generally less than or equal to 10 mg/kg, preferably less than or equal to 
5 mg/kg, more preferably less than or equal to 2 mg/kg, yet more preferably less 
than or equal to 1 mg/kg, still more preferably less than or equal to 0.2 mg/kg 

35 and most preferably less than 0. 1 mg/kg. That content is usually higher than or 
equal to 1 Hg/kg. 
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In the aqueous composition according to the invention, the silicon content 
is generally less than or equal to 50 mg of Si0 2 /kg, preferably less than or equal 
to 20 mg/kg, more preferably less than or equal to 1 0 mg/kg and most preferably 
less than 5 mg/kg. That content is usually higher than or equal to 1 jig/kg. 
5 The aqueous solution of the invention may also contain ammonium. The 

ammonium content is generally less than or equal to 10 mg of ammonium 
(expressed as NH4)/kg, preferably less than or equal to 5 mg/kg, more preferably 
less than or equal to 1 mg/kg and most preferably less than 0.5 mg/kg. By 
ammonium one intends to designate ammonium ion, ammonia and mixtures 

10 thereof. That content is usually higher than or equal to 0. 1 mg/kg. 

The aqueous composition of the invention may also contain halogens i.e., 
fluorine, chlorine, bromine and iodine. 

In the aqueous composition according to the invention, the fluorine content 
is generally less than or equal to 50 mg of fluorine (expressed as F 2 )/kg, 

1 5 preferably less than or equal to 20 mg/kg, more preferably less than or equal to 
10 mg/kg and most preferably less than 1 mg/kg. 

In the aqueous composition according to the invention, the bromine 
content is generally less than or equal to 500 mg of bromine (expressed as 
Br 2 )/kg, preferably less than or equal to 200 mg/kg, more preferably less than or 

20 equal to 1 00 mg/kg and most preferably less than 50 mg/kg. 

In the aqueous composition according to the invention, the iodine content 
is generally less than or equal to 50 mg of iodine (expressed as I 2 )/kg, preferably 
less than or equal to 20 mg/kg, more preferably less than or equal to 10 mg/kg 
and most preferably less than 1 mg/kg. 

25 By fluorine, iodine and bromine, one intends to designate the various 

existing inorganic species containing at least one fluorine atom or one iodine 
atom or one bromine atom, e.g., fluoride, fluorine, and mixtures thereof, or 
iodide, iodine, hypoiodous, iodatc, and mixtures thereof, or bromide, bromine, 
hypobromous, bromatc, and mixtures thereof. 

30 The aqueous composition according to the invention may contain active 

chlorine. The expression "active chlorine" is understood to mean molecular 
chlorine and its reaction products with water or with a basic agent, such as 
hypochlorous acid and sodium hypochlorite for example. The active chlorine 
content in the aqueous composition is generally greater than or equal to 0.001 mg 

35 Cl 2 /kg of aqueous composition, preferably greater than or equal to 0.01 mg/kg 
and more preferably greater than or equal to 0.1 mg/kg. This content is generally 
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less than or equal to 10 g Ch/kg of aqueous composition, usually of less than 
5 g Cb/kg, more generally less than or equal to 1 g/kg, preferably less than or 
equal to 0. 1 g/kg and more preferably less than or equal to 0.01 g/kg. 

The aqueous composition according to the invention may also contain 
5 chlorate. The chlorate content in the aqueous composition is generally greater 
than or equal to 1 mg ClC^/kg of aqueous composition, often greater than or 
equal to 10 mg/kg and frequently greater than or equal to 100 mg/kg. This 
content is generally less than or equal to 15g CICVkg of aqueous composition, 
often less than or equal to 10 g/kg and frequently less than or equal to 5 g/kg. By 
10 chlorate one intends to designate chlorate ion, chloric acid (HCLO3) and mixtures 
thereof. 

Besides carboxylic acids, the aqueous composition according to the 
invention may also contain other organic compounds. Such organic compounds 
are for example ketones, aldehydes, alcohols, epoxides, chloroalcohols, 
1 5 chlorinated hydrocarbons, ethers and any mixture of at least two of them. 
Examples of ketones are acetone, 2-butanone, cyclopentanone, 
chloroacetone, hydroxyacetone (acetol), and any mixture of at least two of them. 

Examples of aldehydes are acrolein, glyceraldehyde, formaldehyde, 
acetaldehyde, propionaldehyde, butyraldehyde and any mixture of at least two of 
20 them. 

Examples of epoxides are epichlorohydrin, 2,3-epoxy-l-propanol 
(glycidol), and mixtures thereof. 

An example of halogenated hydrocarbons is 1,2,3-trichloropropane. 

Examples of alcohols are isopropanol, phenol, glycerol, and any mixtures 
25 of at least two of them. 

Examples of chloroalcohols are 2-chloro-2-propen-l-ol, 3-chloro-2- 
propen-l-ol cis, l-methoxy-3-chloropropane-2-ol, 3-chloro-l -propane- l-ol, 3- 
chloro-2-propen-l-ol trans, l,3-dichloro-2-propanoi, 2,3-dichloro-l-propanol, 1- 
chloro-2,3-propancdiol, 2-chloro-l,3-propancdiol, and any mixtures of at least 
30 two of them. 

Examples of ethers arc cyclic diglyccrols. 

Organic compounds of crude formula C6H12O, CeHgC^, C6H12OCI2, 
C6H10O2CI2, C9H10O2, and any mixture of at least two of them may also be 
present in the aqueous composition according to the invention. 
35 The invention also relates to a process for manufacturing the aqueous 

composition according to the invention, comprising the following steps: 
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a) in a liquid reaction medium, a mixture of dichloropropanol containing 1 ,3- 
dichloro-2-propanol and 2,3-dichloro-l-propanol, in which the 1,3-dichloro- 
2-propanol content, relative to the sum of the l,3-dichloro-2-propanol and 
2,3-dichloro-l-propanol contents, is at least 10% by weight, is reacted with at 

5 least one basic compound in order to form epichlorohydrin and at least one 

salt; 

b) at least one part of the liquid reaction medium from step a) is subjected to a 
settling operation in which a first fraction containing most of the 
epichlorohydrin which was contained in the part of the reaction medium from 

10 step a) before the settling operation is separated from a second fraction 

containing most of the salt which was contained in the part of the reaction 
medium from step a) before the settling operation; and 

c) the second fraction separated in step b) is subjected to at least one treatment 
selected from a physical treatment, a chemical treatment, a biological 

1 5 treatment, and any combination thereof. 

The physical treatment may be chosen from dilution, concentration, 
evaporation, distillation, stripping, liquid/liquid extraction, filtration and 
adsorption operations, alone or in combination. 

The chemical treatment may be chosen from oxidation, reduction, 
20 neutralization, complexation and precipitation operations, alone or in 
combination. 

The biological treatment may be chosen from an aerobic and an anaerobic 
bacterial treatment, alone or in combination. The bacteria may be free (activated 
sludge, lagooning) or fixed (trickling filter, planted filters, sand filters, bio filter) 
25 or else biodiscs. 

In the rest of the document, the expression "most of is understood to mean 
"half and more than half of i.e. , 50 % by weight or more than 50 % by weight. 

Steps a) and b) of the process used to manufacture the product according to 
the invention may be carried out under conditions such as those described in 
30 Applications FR 07/53375 and FR 07/55448 in the name of Solvay SA. The 

liquid reaction medium from step a) may especially contain an organic solvent, 
such as 1,2,3-trichloropropanc for example. 

The liquid reaction medium from step a) before the settling operation of 
step b) comprises epichlorohydrin in a content usually higher than or equal to 
35 70 g of epichlorohydrin per kg of liquid reaction medium, often higher than or 
equal to 100 g/kg, frequently higher than or equal to 150 g/kg and specifically 
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higher than or equal to 175 g/kg. That epichlorohydrin content is usually lower 
than or equal to 460 g of epichlorohydrin per kg of liquid reaction medium, often 
lower than or equal to 300 g/kg, frequently lower than or equal to 275 g/kg and 
specifically lower than or equal to 250 g/kg. 
5 The liquid reaction medium from step a) may contain some solid, for 

instance the salt produced at step a) of the process according to the invention. 

Steps a) to c) of the process for obtaining the aqueous composition 
according to the invention may independently be carried out in continuous or 
batch mode. It is preferred to carry out steps a) to c) in continuous mode. 

10 In the process according to the invention, the reaction from step a) may be 

carried out in one or more reaction zones. 

In the process according to the invention, the reaction zones may be 
supplied independently of one another with dichloropropanol, with the basic 
compound, with water or with at least two of these compounds. 

15 In the process according to the invention, the salt included in the second 

fraction separated in step b) may be an organic or inorganic salt. Inorganic salts 
are preferred. The expression "inorganic salts" is understood to mean salts whose 
constituent ions do not contain a carbon-hydrogen bond. 

In the process according to the invention, the second fraction separated in 

20 step b) generally comprises water. The water content is generally at least 500 g 
of water per kg of second fraction, preferably at least 600 g/kg, more preferably 
at least 700 g/kg and more particularly preferably at least 750 g/kg. The water 
content is generally at most 990 g of water per kg of second fraction, preferably 
at most 950 g/kg, more preferably at most 900 g/kg and more particularly 

25 preferably at most 850 g/kg. 

In the process according to the invention, the second fraction separated in 
step b) generally comprises at least 50 g of salt/kg, preferably at least 100 g of 
salt/kg, more preferably at least 150 g of salt/kg and most particularly preferably 
at least 200 g of salt/kg. Most particularly, the salt concentration is below the 

30 solubility limit of the salt in this second fraction. 

The salt present in the second fraction separated in step b) of the process 
according to the invention is preferably chosen from alkali and alkaline-earth 
metal chlorides, sulphates, hydrogen sulphates, hydroxides, carbonates, hydrogen 
carbonates, phosphates, hydrogen phosphates and borates, and mixtures thereof. 

35 A portion of this salt cannot be produced in the course of the reaction between 
dichloropropanol and the basic agent during step a) of the process according to 
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the invention. This salt may thus be present in the reactants, for example. The 
term "reactants" is understood to mean dichloropropanol and the basic agent. 
The salt may also be added to step a) or to step b) of the process according to the 
invention, before the settling operation. Preferably, this salt is partly formed in 
5 the reaction of step a) and is partly present in the basic agent. 

In the process according to the invention, the second fraction may contain 
organic compounds. The latter may come from the dichloropropanol 
manufacturing process and/or be formed during the reaction between 
dichloropropanol and the basic compound during step a) of the process according 

10 to the invention. Examples of these compounds are acetone, acrolein, 2- 
butanone, isopropanol, 3-methoxy-l,2-epoxypropane, cyclopentanone, 
epichlorohydrin, chloroacetone, hydroxyacetone (acetol), C6H12O, 1,2,3- 
trichloropropane, 2,3-epoxy-l-propanol (glycidol), 2-chloro-2-propen-l-ol, 3- 
chloro-2-propen-l-ol cis, l-methoxy-3-chloropropane-2-ol, 3-chloro-l-propane- 

15 l-ol, 3-chloro-2-propen-l-ol trans, CeHgC^, C 6 Hi 2 OCl2, C6H10O2CI2, 

l,3-dichloro-2-propanol, C9H10O2, 2,3-dichloro-l-propanol, phenol, glycerol, 1- 
chloro-2,3-propanediol, 2-chloro-l,3-propanediol, cyclic diglycerols, 
glyceraldehyde, formaldehyde, acetaldehyde, propionaldehyde, butyraldehyde, 
acetic acid, propionic acid, formic acid, glycolic acid, oxalic acid, lactic acid, and 

20 mixtures thereof. 

The epichlorohydrin content of the second fraction separated in step b) is 
generally at least 0.1 g/kg of second fraction, preferably at least 1 g/kg, more 
preferably at least 5 g/kg and most particularly preferably at least 10 g/kg. This 
content does not generally exceed 60 g/kg, preferably 50 g/kg, even more 

25 preferably 40 g/kg and most particularly preferably 35 g/kg. 

The sum of the l,3-dichloro-2-propanol and 2,3-dichloro-l-propanol 
contents of the second fraction separated in step b) is generally at least 0.1 g/kg 
of second fraction, preferably at least 1 g/kg and more preferably at least 2 g/kg. 
This sum is generally at most 1 00 g/kg, preferably at most 80 g/kg and even 

30 more preferably at most 40 g/kg. 

The sum of the 3-chloro-l,2-propancdiol and 2-chloro-l,3-propancdiol 
contents of the second fraction separated in step b) is generally at most 50 g/kg 
of second fraction, preferably at most 10 g/kg and even more preferably at most 
1 g/kg. This sum is generally at least 0.1 g/kg. 

35 In the process according to the invention, the second fraction separated 

may contain a basic compound, preferably an inorganic basic compound. 
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This inorganic basic compound may be chosen from alkali or alkaline- 
earth metal oxides, hydroxides, carbonates, hydrogen carbonates, phosphates, 
hydrogen phosphates and borates, and mixtures of at least two of them. The 
inorganic basic compound content is generally at least 0.005 g/kg of second 
5 fraction, preferably at least 0.05 g/kg, more preferably at least 0.1 g/kg of second 
fraction, preferably at least 0.5 g/kg, and more preferably at least 1 g/kg. This 
content is generally at most 25 g/kg of second fraction, preferably at most 
10 g/kg, and more preferably at most 5 g/kg. 

The total organic carbon (TOC) content of the second fraction separated in 
10 step b) is generally at most 40 g of carbon/1 of second fraction separated in 
step b) and frequently at most 16 g of carbon /l and usually at most 
13 g of carbon /I. 

In a first embodiment of the process for manufacturing the aqueous 
composition according to the invention, the treatment from step c) is a physical 

15 treatment and comprises at least one operation selected from evaporation, 
distillation, stripping operation and combinations thereof. 

In a first variant of the first embodiment, the treatment comprises an 
evaporation operation. The term "evaporation" is understood to mean the 
separation of a substance by heating, optionally under reduced pressure. The 

20 temperature of the second fraction separated in step b) entering the evaporation 
operation is generally at least 10°C, usually at least 30°C, frequently at least 
40°C and more specifically at least 45°C. This temperature is generally at most 
200°C, usually at most 160°C, frequently at most 150°C and more specifically at 
most 140°C. 

25 The evaporation operation may be carried out using any equipment such 

as, for example, a still, a natural circulation, rising film, falling film or rising and 
falling film or forced circulation tubular evaporator, or a plate evaporator. The 
temperature of the "foot" of the evaporator is generally at least 10°C, usually at 
least 30°C, frequently at least 40°C and more specifically at least 45°C. This 

30 temperature is generally at most 200°C, usually at most 160°C, frequently at 
most 150°C and more specifically at most 140°C. 

In this first variant, the evaporation may be carried out under a pressure of 
1 bar absolute, under a pressure above 1 bar absolute or under a pressure below 
1 bar absolute. The evaporation may be carried out under a pressure of at most 5 

35 bar absolute, preferably at most 3 bar absolute and more preferably at most 2 bar 
absolute. This pressure is generally at least 15 mbar absolute, usually at least 
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35 mbar, frequently at least 55 mbar, more frequently at least 150 mbar and more 
specifically at least 350 mbar. 

In a second variant of the first embodiment, the treatment comprises a 
distillation operation. The term "distillation" is understood to mean the direct 
5 transition from the liquid state to the gas state, then condensation of the vapours 
obtained. The term "distillation" is preferably intended to denote the type of 
separation conventional in chemical engineering and described, for example, in 
"Perry's Chemical Engineers' Handbook" in the 13th section of the 7th edition, 
1997. 

10 The term "fractional distillation" is understood to mean a series of 

distillations carried out on the successively condensed vapours. The term 
"fractional distillation" is preferably understood to mean a sequence of 
distillations where the distillate is withdrawn batchwise. 

In this second variant, the temperature of the second fraction separated in 

15 step b) entering the distillation step is generally at least 10°C, usually at least 
30°C, frequently at least 40°C and more specifically at least 45°C. This 
temperature is generally at most 200°C, usually at most 160°C, frequently at 
most 150°C and more specifically at most 140°C. 

In this second variant, the distillation may be carried out under a pressure 

20 of 1 bar absolute, under a pressure above 1 bar absolute or under a pressure 

below 1 bar absolute. The distillation may be carried out under a pressure of at 
most 5 bar absolute, preferably at most 3 bar absolute and more preferably at 
most 2 bar absolute. This pressure is generally at least 15 mbar absolute, usually 
at least 35 mbar, frequently at least 55 mbar, more frequently at least 150 mbar 

25 and more specifically at least 350 mbar. 

The distillation operation may be carried out using any equipment such as, 
for example, a conventional plate column or a "dual- flow" type plate column, or 
else a column with random or structured packing. The temperature of the "foot" 
of the distillation column is generally at least 10°C, usually at least 30°C, 

30 frequently at least 40°C and more specifically at least 45°C. This temperature is 
generally at most 200°C, usually at most 160°C, frequently at most 150°C and 
more specifically at most 140°C. 

In this second variant, the distillation operation may be carried out in the 
presence or absence of a gas flow. It is preferred to carry out the distillation 

35 without a gas flow, at a total pressure above atmospheric pressure. 
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In a third variant of the first embodiment, the treatment comprises a 
stripping operation. The term "stripping" is understood to mean the separation of 
a substance by the entrainment using the vapour of a pure material that does or 
does not dissolve this substance. In the process according to the invention, this 
5 material can be any compound which is inert with respect to epichlorohydrin, 
such as, for example, steam, air, nitrogen, combustion gases and carbon dioxide. 
The combustion gases comprise at least two compounds chosen from water, 
carbon oxides, nitrogen oxides and sulphur oxides. It is preferred to use nitrogen 
or steam, preferably steam. 

10 In this third variant, the temperature of the second fraction separated in 

step b) submitted to the stripping operation is generally at least 10°C, usually at 
least 30°C, frequently at least 40°C and more specifically at least 45°C. This 
temperature is generally at most 200°C, usually at most 160°C, frequently at 
most 150°C and more specifically at most 140°C. 

1 5 In this third variant, the stripping may be carried out under a pressure of 

1 bar absolute, under a pressure above 1 bar absolute or under a pressure below 
1 bar absolute. The stripping may be carried out under a pressure of at most 5 bar 
absolute, usually at most 3 bar and frequently at most 2 bar. This pressure is 
generally at least 15 mbar absolute, usually at least 35 mbar, frequently at least 

20 55 mbar, more frequently at least 150 mbar and more specifically at least 
350 mbar. 

The stripping operation may be carried out with an external supply of heat 
or adiabatically. The external supply of heat may be live steam injected directly 
into the separated second fraction or exchanged using a steam exchanger. The 

25 injection of live steam is preferred. The stripping operation may be carried out in 
a column that brings the separated second fraction into contact with a gas phase 
or by expansion in a device dispersing the liquid in small droplets (spray nozzle) 
and producing a VMD (volume mean diameter) less than or equal to 6 mm, 
preferably less than or equal to 3mm and more particularly less than or equal to 

30 2 mm. When the stripping operation is carried out in a column, the column may 
be a plate column (any type of plates) or a column with random or structured 
packing, preferably a packed column, and more particularly a column with 
random packing. When the stripping is carried out with steam in a column, the 
pressure is preferably greater than or equal to 0.5 bar absolute and more 

35 particularly greater than or equal to 0.7 bar absolute. This pressure is preferably 
less than or equal to 5 bar absolute, more particularly less than or equal to 2 bar 
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absolute, and most particularly less than or equal to 1.5 bar absolute. When the 
stripping is carried out by a gas, the gas is preferably air or hot combustion 
gases, and more preferably air. The pressure is preferably greater than or equal to 
0.9 bar absolute, and preferably less than or equal to 5 bar absolute. When the 
5 stripping is carried out by expansion, the expansion is preferably adiabatic and 
preferably takes place in the absence of a third gas. This expansion is carried out 
at a pressure preferably greater than or equal to 0.05 bar absolute, more 
preferably greater than or equal to 0.1 bar absolute and most particularly 
preferably greater than or equal to 0.15 bar absolute. This pressure is preferably 

10 less than or equal to 1 .5 bar absolute, more preferably less than or equal to 1 bar 
absolute and most particularly preferably less than or equal to 0.7 bar absolute. 
Before expansion, the liquid is reheated via an exchanger or by injection of live 
steam, preferably by injection of live steam. 

In the first embodiment of the process according to the invention, 

1 5 recovered at the end of the treatment from step c) is a first part containing most 
of the epichlorohydrin and dichloropropanol which were contained in the second 
fraction separated before the treatment from step c). This first part may also 
contain light organic compounds, that is to say, organic compounds having 
boiling points below that of epichlorohydrin, such as acrolein, and heavy organic 

20 compounds, that is to say, organic compounds having boiling points between that 
of epichlorohydrin and of dichloropropanol, such as glycidol and 2-chloro-2- 
propen-l-ol, and products forming an azeotropic mixture with water such as for 
instance phenol. 

This first part may be subjected to one or more supplementary distillation 
25 operations in order to separate the various constituents such as described in the 

French patent application FR 07/55696 entitled "Epichlorohydrin, manufacturing 
process and use" filed in the name of Solvay SA on June 12, 2007. 

This first part may also be recycled to step a) of the process according to 
the invention. 

30 In the first embodiment of the process according to the invention, 

recovered at the end of the treatment from step c) is a second part which forms 
the aqueous composition according to the invention and which contains water, 
salt, epichlorohydrin, dichloropropanol, super-heavy organic compounds, that is 
to say, ones having boiling points above that of dichloropropanol, as well as a 

35 reduced fraction of the organic compounds present in the first part. The total 

organic carbon content of this second part is less than 5 gC/1, preferably less than 
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1 g C/L The salt content is higher than or equal to 30 g/kg. The second part 
comprises at least one carboxylic acid. 

In a second embodiment of the process for manufacturing the product 
according to the invention, the treatment from step c) is a physical treatment and 
5 comprises at least one adsorption operation. The adsorbent may be chosen from 
ion-exchange resins, celluloses, starch gels, inorganic adsorbents such as 
aluminas, silicas, zeolites and exchanged zeolites, polymer resins, such as 
macroporous crosslinked polystyrene for example, activated carbons and resins 
grafted with boronic acid groups. Activated carbons are preferred. Activated 

10 carbon may be obtained from natural or synthetic raw materials. Examples of 
natural raw materials are nutshell, coconut shell, wood, and coal. Examples of 
synthetic raw materials, are polymers like polyvinyl alcohol. Examples of 
commercial activated carbons are CPG FE90219F, CPG FE02416A, C 1340 
from Chemviron. The general objective of this adsorption operation is to 

15 eliminate, at least partially, the metals and the halogens other than chlorine, such 
as bromine and iodine, in particular in the form of complex ions such as bromate 
and iodate ions. 

The adsorption operation is generally carried out at a temperature of at 
least 10°C, usually at least 15°C, frequently at least 20°C and more specifically 

20 at least 25°C. This temperature is generally at most 160°C, usually at most 
120°C, frequently at most 100°C and more specifically at most 80°C. 

In this second embodiment, the adsorption operation may be carried out 
under a pressure of 1 bar absolute, under a pressure above 1 bar absolute or 
under a pressure below 1 bar absolute. It is preferred to carry out the adsorption 

25 operation under a pressure of at most 10 bar absolute, usually at most 5 bar and 
frequently at most 2 bar. This pressure is generally at least 0.5 bar absolute, 
usually at least 0.7 bar, frequently at least 0.9 bar and more specifically at least 
1 bar. 

In the second embodiment of the process according to the invention, 
30 recovered at the end of the treatment from step c) is a first portion which 
comprises the adsorbent and most of the organic compounds which were 
contained in the second fraction separated before the treatment from step c) and a 
second portion which forms the aqueous composition according to the invention 
and which contains water and salt and at least one carboxylic acid. The salt 
35 content is higher than or equal to 30 g/kg. The total organic carbon content of 
this second part is less than 5 gC/1, frequently less than 1 g C//. 
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In a third embodiment of the process for manufacturing the product 
according to the invention, the treatment from step c) is a physical treatment and 
comprises at least one liquid/liquid extraction operation. 

The extraction solvent is generally an organic solvent which may be 
5 chosen from esters, ketones, ethers, alcohols, carboxylic acids and phosphine 
oxides. The organic solvents may contain water, preferably up to saturation. 

The esters may be chosen from the esters of fatty acids such as caproic, 
oleic, myristic or stearic acid, phthalic, glycolic, adipic, sebacic, and phosphoric 
acids and any mixture of at least two of them. 
10 The fatty acid esters may be chosen from butyl oleate, methyl myristate, 

diethylene glycol dilaurate, cyclohexyl stearate, ethyl caproate, methyl octanoate, 
methyl decanoate, methyl dodecanoate, methyl tetradecanoate, methyl 
hexadecanoate, methyl octadecanoate and any mixture of at least two of them. 
The fatty acid esters are preferably mixtures of esters obtained by 
15 transesterification of vegetable, animal or fish oils, in particular the methyl or 
ethyl esters prepared from palm oil, palm kernel oil, coconut oil, babassu oil, 
rapeseed oil, sunflower oil, maize oil, castor oil, cottonseed oil, arachis oil, 
soybean oil, linseed oil and sea kale oil, and also all the oils from sunflower or 
rapeseed plants obtained by genetic modification or hybridization. 
20 The phthalic acid esters may be chosen from diethyl, di-n-butyl, di-n-amyl, 

di-2-ethylhexyl phthalates, and any mixture of at least two of them. 

The glycolic acid esters may be chosen from methyl phthalyl ethyl, ethyl 
phthalyl ethyl, butyl phthalyl ethyl glycolates and any mixture of at least two 
often. The adipic acid esters may be chosen from di(2-ethylhexyl), didecyl 
25 adipate, and mixtures thereof. 

The sebacic acid ester may be di-n-butyl sebacate. 

The phosphoric acid esters may be chosen from tributyl phosphate, butyl 
dioctyl phosphate, tri-n-octyl phosphate, tri(2-cthylhcxyl) phosphate, trihcxyl 
phosphate, tridccyl phosphate, trioctadccyl phosphate, tricrcsyl phosphate, 2- 
30 ethyl diphenyl phosphate, crcsyl diphenyl phosphate, o-chlorophcnyl diphenyl 
phosphate, bis(p-rerr-butylphcnyl) phenyl phosphate, and any mixture of at least 
two of them. 

The ketone may be isobutyl heptyl ketone. 

The ether may be a monoether such as dihexyl ether or an alkylene glycol 
35 diether such as ethylene glycol diethyl ether, ethylene glycol dipropyl ether, 
ethylene glycol dibutyl ether, ethylene glycol dihexyl ether, diethylene glycol 
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dipropyl ether, diethylene glycol dibutyl ether, diethylene glycol dihexyl ether, 
propylene glycol diethyl ether, propylene glycol dipropyl ether, propylene glycol 
dibutyl ether and dipropylene glycol dimethyl ether, dipropylene glycol diethyl 
ether, butylene glycol diethyl ether, dibutylene glycol diethyl ether, triethylene 
5 glycol diethyl ether, tetraethylene glycol diethyl ether, hexaethylene glycol 
diethyl ether and ethylene glycol ethyl butyl ether, and any mixture of at least 
two of them. 

The alcohols may be monoalcohols, diols or mixtures of monoalcohols and 

diols. 

10 Among the monoalcohols, dichloropropanol, preferably 2,3- dichloro- 

propan-l-ol and l,3-dichloropropan-2-ol, and linear or branched, primary or 
secondary alcohols containing more than 5 carbon atoms are preferred. These 
alcohols may be chosen from 1-octanol, nonanol, 5-nonanol, 2,6-dimethyl-4- 
heptanol, 1-decanol, isodecanol, 1-dodecanol, undecanol, preferably 5-ethyl-2- 

15 nonanol, tetradecanol, preferably 1-tetradecanol and 7-ethyl-2-methyl-4- 

undecanol, 1-hexadecanol, heptadecanol, preferably 3,9-diethyl-6-tridecanol, 1- 
octadecanol, and any mixture of at least two of them. 

The diols may be chosen from 1,2-octanediol, 1,2-decanediol, 1,2- 
dodecanediol, 1,2-tetradecanediol, and any mixture of at least two of them. 

20 1-Octanol, 1-decanol, 2,3-dichloropropan-l-ol and l,3-dichloropropan-2-ol 

and 1,2-dodecanediol are preferred. 1,2-Dodecanediol, 2,3-dichloropropan-l-ol 
and l,3-dichloropropan-2-ol are more preferred. l,3-Dichloropropan-2-ol, 2,3- 
dichloropropan-l-ol, and mixtures thereof containing at least 50 wt% of 1,3- 
dichloropropan-2-ol are most preferred. The mixture of the 2 dichloropropanol 

25 isomers may be a crude or purified product derived from several processes such 
as, for example, the allyl chloride hypochlorination process, the allyl alcohol 
chlorination process and the glycerol hydrochlorination process. In the extraction 
treatment according to the invention, at least one part of the dichloropropanol is 
preferably obtained by reaction between glycerol and a chlorinating agent 

30 containing hydrogen chloride such as described in Patent Application 
WO 2005/054167 by Solvay SA. The latter have the advantage of not 
introducing an external compound into the manufacturing process. Another 
advantage is that the mixture of the two dichloropropanol isomers separated after 
the liquid/liquid extraction step can be recycled to step a) of the process 

35 according to the invention. 
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The carboxylic acids are preferably chosen from oleic, linoleic, heptanoic, 
pelargonic, caproic, caprylic, capric, undecanoic, lauric, stearic, myristic, 
palmitic, palmitoleic, ricinoleic, cyclohexanecarboxylic acids, and any mixture 
of at least two of them. The mixtures of fatty acids resulting from the hydrolysis 
5 of vegetable, animal or fish oils can also be used, inter alia the mixtures of acids 
obtained from palm oil, palm kernel oil, coconut oil, babassu oil, rapeseed oil, 
sunflower oil, maize oil, castor oil, cottonseed oil, arachis oil, soybean oil, 
linseed oil and sea kale oil, and also all the oils from sunflower or rapeseed 
plants obtained by genetic modification or hybridization, and the acids obtained 
10 by distillation of tall oils, liquid co-products of the Kraft process of wood pulp 
manufacture. 

The distilled tall oils may also be used as an extraction solvent. 
The phosphine oxides may be chosen from tri-n-hexylphosphine oxide, tri- 
n-octylphosphine oxide, tris(2,4,4-trimethylpentyl)phosphine oxide, 

15 tricyclohexylphosphine oxide, tri-n-dodecylphosphine oxide, tri-n- 
octadecylphosphine oxide, tris(2-ethylhexyl)phosphine oxide, di-n- 
octylethylphosphine oxide, di-n-hexylisobutylphosphine oxide, 
octyldiisobutylphosphine oxide, tribenzylphosphine oxide, di-n- 
hexylbenzylphosphine oxide, di-n-octylbenzylphosphine oxide, and any mixture 

20 of at least two of them. Tri-n-octylphosphine oxide is preferred. The phosphine 
oxides may be used alone, in combination or in solution in mixtures of 
hydrocarbons. Mixtures that are liquid at ambient temperature are preferred. 

The liquid/liquid extraction operation is generally carried out at a 
temperature of at least 10°C, usually at least 15°C, frequently at least 20°C and 

25 more specifically at least 25°C. This temperature is generally at most 160°C, 
usually at most 120°C, frequently at most 100°C and more specifically at most 
80°C. 

In this third embodiment, the liquid/liquid extraction may be carried out 
under a pressure of 1 bar absolute, under a pressure above 1 bar absolute or 
30 under a pressure below 1 bar absolute. It is preferred to carry out the liquid/liquid 
extraction operation under a pressure of at most 10 bar absolute, usually at most 
5 bar and frequently at most 2 bar. This pressure is generally at least 0.5 bar 
absolute, usually at least 0.7 bar, frequently at least 0.9 bar and more specifically 
at least 1 bar. 

35 In the third embodiment of the process according to the invention, 

recovered at the end of the treatment from step c) is a first cut containing the 
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organic solvent and most of the organic compounds which were contained in the 
second fraction separated before the treatment from step c), such as 
epichlorohydrin, light organic compounds, that is to say, organic compounds 
having boiling points below that of epichlorohydrin, such as acrolein, and heavy 
5 organic compounds, that is to say, organic compounds having boiling points 

between that of epichlorohydrin and of dichloropropanol, such as glycidol and 2- 
chloro-2-propen-l-ol, super-heavy compounds, that is to say, ones having 
boiling points above that of dichloropropanol, such as glycerol, 3-chloro-l,2- 
propanediol, 2-chloro-l,3-propanediol and partially chlorinated and/or esterified 

10 polyglycerols. 

This first cut may be subjected to one or more supplementary distillation 
operations in order to separate the solvent from the various organic compounds. 

This first cut may be recycled to step a) of the process according to the 
invention, more particularly when the solvent used for the liquid-liquid 

15 extraction is dichloropropanol 

In the third embodiment of the process according to the invention, 
recovered at the end of the treatment from step c) is a second cut which forms the 
aqueous composition according to the invention and which contains water, salt, 
the organic extraction solvent, hydrophilic compounds such as glycerol for 

20 instance and a fraction of organic compounds present in the second fraction 

separated at step b) and which have not been extracted by the organic extraction 
solvent. The salt content is higher than or equal to 30 g/kg. The total organic 
carbon content of this second part is less than 5 gC/1, frequently less than 1 g C/L 
This second cut comprises at least one carboxylic acid. 

25 In a fourth embodiment of the process for manufacturing the product 

according to the invention, the treatment from step c) is a physical treatment and 
comprises a combination of at least two of the operations described in the first 
three embodiments. 

In a first variant of the fourth embodiment, the physical treatment 

30 comprises at least one liquid/liquid extraction operation and one stripping 

operation. These operations may be carried out in any order. It is preferable, 
however, to carry out the liquid/liquid extraction operation before the stripping 
operation. The stripping operation may be carried out with steam, air, nitrogen, 
combustion gases or carbon dioxide, preferably with air or steam. 

35 In this variant, recovered at the end of the liquid/liquid extraction operation 

is a cut which contains water, salt and organic extraction solvent, and this cut is 
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subjected to a stripping operation. Recovered at the end of the stripping 
operation is a part which contains water and salt, and of which the total organic 
carbon content is less than or equal to 2 g C/l, preferably less than 1 g C/l, more 
preferably less than 0.05 g C/l and even more preferably less than 0.01 g C/l, and 
5 this part forms the aqueous composition according to the invention. This part 
comprises at least one carboxylic acid. 

In a second variant of the fourth embodiment, the physical treatment 
comprises at least one stripping operation and one adsorption operation. These 
operations may be carried out in any order. It is preferable, however, to carry out 

10 the stripping operation before the adsorption operation. 

In this variant, recovered at the end of the stripping operation is one part 
which contains water, salt, epichlorohydrin, dichloropropanol and super-heavy 
organic compounds, that is to say, ones having boiling points above that of 
dichloropropanol, and this part is subjected to an adsorption operation. 

15 Recovered at the end of the adsorption operation is one part which contains 

water and salt, and of which the total organic carbon content is less than or equal 
to 2 g C/l, preferably less than 1 g C/l, more preferably less than 0.05 g C/l and 
even more preferably less than 0.01 g C/l, and this part forms the aqueous 
composition according to the invention. This part and comprises at least one 

20 carboxylic acid. The salt content is higher than or equal to 30 g/kg. 

In a third variant of the fourth embodiment, the physical treatment 
comprises at least one liquid/liquid extraction operation, one stripping operation 
and one adsorption operation. These operations may be carried out in any order. 
It is preferable, however, to carry out the liquid/liquid extraction operation 

25 before the stripping operation, and to finish the treatment with the adsorption 
operation. 

In this variant, recovered at the end of the liquid/liquid extraction operation 
is a cut which contains water, salt and organic extraction solvent, and this cut is 
subjected to a stripping operation. Recovered at the end of the stripping 

30 operation is one part which contains water and salt, and of which the total 

organic carbon content is less than or equal to 5 g C/l, preferably less than or 
equal to 4 g C/l, more preferably less than or equal to 2 g C/l, preferably less 
than 1 g C//, more preferably less than 0.05 g C/l and even more preferably less 
than 0.01 g C/l, and this part is subjected to an adsorption operation. Recovered 

35 at the end of the adsorption operation is one portion which contains water and 

salt, and of which the total organic carbon content is less than or equal to 2 g C/l, 
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preferably less than or equal to 1 g C/l, more preferably less than or equal to 
0.1 g C/l, yet more preferably less than or equal to 0.01 g C/l, still more 
preferably less than or equal to 0.005 g C/l, particularly preferably less than 
0.001 g C/l and more preferably less than 0.5 mg C//, and this portion forms the 
5 aqueous composition according to the invention. This portion comprises at least 
one carboxylic acid. The salt content is higher than or equal to 30 g/kg. 

In these three variants, the stripping operation is preferably carried out with 
steam, in a column or by expansion under vacuum (steam generated by the 
expansion) or by air in an adiabatic column such as described in the third variant 

10 of the first embodiment, the extraction operation is preferably carried out with a 
mixture of l,3-dichloropropan-2-ol and 2,3-dichloropropan-l-ol, containing at 
least 50 wt% of l,3-dichloropropan-2-ol with respect to the sum of the weights 
of l,3-dichloropropan-2-ol and 2,3-dichloropropan-l-ol, and the 
dichloropropanol mixture used is preferably derived from a process for 

15 manufacturing dichloropropanol via chlorination of glycerol, and the adsorption 
operation is preferably carried out with an ion-exchange resin or activated 
carbon, more preferably with activated carbon. 

In a fifth embodiment of the process for manufacturing the product 
according to the invention, the treatment from step c) is a chemical treatment and 

20 comprises at least one oxidation operation. The oxidation operation may be 

carried out using any oxidizing agent. The oxidizing agent preferably comprises 
a compound chosen fromperoxygenated compounds, such as hydrogen peroxide, 
inorganic peracids such as perboric acid, inorganic peroxides such as perborates, 
persulphates and percarbonates, air, oxygen, ozone, chlorinated oxidizing 

25 compounds such as molecular chlorine, dichlorine oxide, chlorine dioxide, 

perchloric, chloric, chlorous and hypochlorous acids and the corresponding salts, 
perchlorates, chlorates, chlorites and hypochlorites, and mixtures of at least two 
of them. These oxidizing compounds may be used in combination with activators 
or catalysts, such as ultraviolet radiation combined with hydrogen peroxide or 

30 ozone, and iron salts combined with hydrogen peroxide (Fenton system). The 
oxidation operation is carried out in a batch reactor or in a continuous reactor, 
preferably a continuous reactor. The oxidizing agent is introduced into the 
second fraction before or in the reactor where the main part of the oxidation 
reaction is carried out. Advantageously, the operation is carried out in a set of 

35 reactors in series, the addition of the oxidant being carried out in or before the 
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first reactor or being distributed in or before at least two reactors. Preferably, the 
oxidizing agent is distributed in or before at least two reactors. 

The oxidation operation is preferably carried out using an oxidizing agent 
that comprises chlorine. The latter may be used in the liquid or gaseous 
5 molecular form, in hypochlorous acid form or in hypochlorite form. In gaseous 
molecular form, it may be used as a mixture with other gases such as air, 
nitrogen and oxygen for example. The hypochlorous acid and hypochlorite are 
usually used in the form of aqueous solutions. The total amount of chlorine or of 
chlorine equivalent used in the oxidation operation is generally at least 7 g of 

10 chlorine (expressed as Ch)/g of total organic carbon (TOC), preferably at least 
14 g of chlorine/g of TOC and more preferably at least 17 g of chlorine/g of 
TOC. The amount of chlorine or of chlorine equivalent used is generally at most 
85 g of chlorine/g of TOC, usually at most 55 g of chlorine/g of TOC, preferably 
at most 40 g of chlorine/g of TOC and most preferably at most 30 g of chlorine/g 

15 of TOC. The TOC is the total organic content of the second fraction separated at 
step b) before the oxidation treatment of step c). 

The oxidation operation is carried out at a temperature which is generally 
at least 10°C, usually at least 30°C, frequently at least 60°C and more 
specifically at least 80°C. This temperature is generally at most 200°C, usually at 

20 most 180°C, frequently at most 160°C and more specifically at most 135°C. 
The oxidation operation may be carried out under a pressure of 1 bar absolute, 
under a pressure above 1 bar absolute or under a pressure below 1 bar absolute. It 
is preferred to carry out the oxidation operation under a pressure that is regulated 
or set between 1 and 1 1 bar absolute, more preferably under a pressure of 1.1 to 

25 7 bar and most preferably under a pressure of 1 . 1 to 4 bar. 

In a first variant of the fifth embodiment, the oxidation operation is carried 
out at a pH which is generally at least 7, usually at least 8, often at least 8.5 and 
frequently at least 9. This pH is generally at most 13, usually at most 12 and 
frequently at most 1 1 . The pH is generally obtained by addition of a basic 

30 compound to the second fraction separated in step b) before addition of chlorine 
or during the introduction of chlorine. This basic compound may be an organic 
or inorganic basic compound. Organic basic compounds arc for example amines, 
phosphines or arsines, preferably sterically hindered, and ammonium, 
phosphonium or arsonium hydroxides. Inorganic basic compounds are preferred. 

35 The expression "inorganic compounds" is understood to mean compounds which 
do not contain a carbon-hydrogen bond. 
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The inorganic basic compound may be chosen from alkali and alkaline- 
earth metal oxides, hydroxides, carbonates, hydrogen carbonates, phosphates, 
hydrogen phosphates and borates, and mixtures thereof. Alkali and alkaline-earth 
metal oxides and hydroxides are preferred. Alkali metal hydroxides are more 
5 preferred and sodium hydroxide is particularly preferred. 

The basic agent may be in the form of a liquid, an essentially anhydrous 
solid, a hydrated solid, an aqueous and/or organic solution or an aqueous and/or 
organic suspension. The basic compound is preferably in the form of an 
essentially anhydrous solid, a hydrated solid, an aqueous solution or an aqueous 
10 suspension. 

The preferred basic compounds are in the form of concentrated aqueous 
solutions or suspensions of sodium hydroxide or calcium hydroxide or in the 
form of purified caustic brine, preferably in the form of concentrated aqueous 
solutions or suspensions of sodium hydroxide, or the form of purified caustic 

1 5 brine. The expression "purified caustic brine" here means sodium hydroxide 
which contains sodium chloride such as, for example, that produced in a 
membrane electrolysis process. 

The reaction time in a batch reactor, or the total residence time in a 
continuous reaction zone, is generally from 0.1 to 8 h, preferably from 0.25 to 

20 8 h, particularly preferably from 0.5 to 6 h and more preferably from 1 to 4 h. 

At the end of the oxidation operation, the second fraction separated in 
step b) contains water, salt, residual oxidizing agent, oxidation products such as 
carbonates, hydrogen carbonates, carboxylic acids including formic acid, traces 
of aldehydes, and has a total organic carbon content that is often less than or 

25 equal to 2 g C/l, preferably less than or equal to 1 g C/l, more preferably less 
than or equal to 0. 1 g C/l, still more preferably less than or equal to 0.05 g C//, 
yet more preferably less than or equal to 0.01 g C//, particularly more preferably 
less than or equal to 0.005 g C/l, still particularly more preferably less than or 
equal to 0.005 g C/l, and yet more preferably less than or equal to 0.002 g C/l, 

30 most preferably less than or equal to 0.001 g C/l and particularly most preferably 
less than or equal to 0.5 mg C/l and this treated fraction forms the aqueous 
composition according to the invention. The salt content is higher than or equal 
to 30 g/kg. 

In a second variant of the fifth embodiment, the second fraction separated 
35 in step b) is reacted in a liquid reaction medium, in a first stage (i) with at least 
one composition comprising hydroxide ions (OH ) and hypochlorite in a molar 
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ratio between hydroxide and hypochlorite higher than or equal to 0.001 and 
lower than L5. 

In stage (i), the composition containing the hypochlorite can be a solid, an 
aqueous solution containing hypochlorous acid and sodium hypochlorite. 
5 In this second variant, the reaction of stage (i) can be carried out at a pH 

higher than or equal to 6 and lower than or equal to 1 1, preferably higher than or 
equal to 7 and lower than or equal to 10 and most preferably higher than or equal 
to 7.5 and lower than or equal to 9. The pH has generally to be maintained at 
such set values since pH changes occur during the course of the oxidation 

10 reaction. The pH can be maintained at said values either by addition of an acidic 
compound or by addition of a basic compound. Any acidic or basic compounds 
can be used to maintain the pH. Inorganic acids and inorganic bases are 
preferred. Hydrogen chloride, gaseous and/or in aqueous solution, is a more 
preferred acidic compound. Sodium or calcium hydroxides, solids and/or in 

15 aqueous solution and/or suspensions, are more preferred basic compounds, with 
sodium hydroxide aqueous solutions being most preferred. 

In this second variant, the reaction of stage (i) can be carried out at a 
temperature higher than or equal to 30 °C and lower than or equal to 1 80 °C, 
more preferably higher than or equal to 60 °C and lower than or equal to 1 60 °C, 

20 and most preferably higher than or equal to 80 °C and lower than or equal to 
135 °C. 

In this second variant, the reaction of stage (i) can be carried out at a 
pressure higher than or equal to 0.9 bar (absolute) and lower than or equal to 
1 1 bar, preferably higher than or equal to 1 bar (absolute) and lower than or 
25 equal to 7 bar, and most higher than or equal to 1 .1 bar (absolute) and lower than 
or equal to 4 bar. 

In this second variant, the first stage(i) can be operated in a batch mode, a 
continuous mode or a semi-continuous mode. 

In this second variant, the reaction of stage (i) when stage (i) is operated 
30 under batch mode can be carried out for a duration higher than or equal to 0.1 h 
and lower than or equal to 8 h, preferably higher than or equal to 0.25 h and 
lower than or equal to 3 h, and most preferably higher than or equal to 0.5 h and 
lower than or equal to 2 h. 

In this second variant, the reaction of stage (i) when stage (i) is operated 
35 under continuous mode can be carried out for a total residence time in the 

continuous reaction zone higher than or equal to 0.1 h and lower than or equal to 
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8 h, preferably higher than or equal to 0.25 h and lower than or equal to 3 h, and 
most preferably higher than or equal to 0.5 h and lower than or equal to 2 h. 

In the process according to the invention, the reaction of step (i) can be 
carried out in one or more reaction zones, preferably at least two reaction zones 
5 and more preferably at least three reaction zones. The reactions zones may be 
composed of volumes assembled in a single jacket or volumes in separate 
jackets. In the case where the volumes are assembled in a single jacket, the 
reaction zones may be positioned horizontally or vertically with respect to one 
another. In any case, the transfer from one zone to another may take place by 

10 gravity or by forced circulation. These reaction zones may be placed in any 

configuration, in series, in parallel or some in series and others in parallel. These 
reactions zones can be operated under any type of regime, like for instance 
perfectly mixed regime or plug flow regime. It is preferred that at least one of 
the zone is operated under perfectly mixed regime and at least another one is 

1 5 operated under plug flow regime, and it is more preferred that the zone operating 
under plug flow regime is located after the zone operating under perfectly mixed 
regime. Such conditions are especially well suited when the process is carried 
out under continuous mode. 

In the process according to the invention, the reaction zones may be 

20 supplied independently of one another, with the second fraction separated in 

step b) to be treated, with the composition containing the hypochlorite, with any 
other compositions, or with at least two of these compositions. The other 
composition may comprise for instance the acidic or the basic compound used to 
adjust the pH of the liquid reaction medium, or a stripping gas to remove volatile 

25 reactions products. When several reaction zones are in series, it is preferred to 
supply the major part of the aqueous composition containing the hypochlorite in 
the first reaction zone of the series. The pH of the liquid reaction medium is 
preferably adjusted independently in the different reaction zones of the scries. 
That first stage (i) can be followed by a second stage (ii) where, at least 

30 one part of the reaction medium of the first stage (i) is subjected to an 

acidification operation in order to bring the pH at a second value which is lower 
than the pH value of the first stage (i), and the organic substances are further 
oxidized. The pH can be maintained at said values either by addition of an acidic 
compound or by addition of a basic compound. Such compounds are as 

35 described in the second variant of the fifth embodiment. 
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The reaction conditions are as described in the European Patent 
Application EP 08150925.9 filed on 3 1 of January 2008 in the name of 
SOLVAY SA and entitled "Process for degrading organic contaminants in an 
aqueous composition", the content of which is hereby incorporated by reference. 
5 BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 : Flow-sheet of the process according to the fifth embodiment of 
the invention. 

Figure 2 : Flow-sheet of a membrane chlorine electrolysis process. 
Figure 3 : Flow-sheet of a diaphragm chlorine electrolysis process. 

10 Figure 4 : Flow-sheet of a mercury chlorine electrolysis process. 

A way of conductive the fifth embodiment is presented in Figure 1 . 
An aqueous composition containing sodium chloride and organic 
compounds is supplied through line (1) to a first heat exchanger (2) at a flow rate 
of 40 m 3 /h where it is heated up, then through line (3) to a second heat 

15 exchanger (4) where it is further heated up and then through line (7) to a series of 
three reactors (1 1). Steam is introduced in the second heat-exchanger (4) 
through line (5) and withdrawn through line (6). Sodium hydroxide, hydrogen 
chloride and hypochlorite are introduced respectively through lines (8), (9) and 
(10) to the flow of line (7). Sodium hydroxide and hydrogen chloride are used 

20 for pH adjustment, and hypochlorite for destruction of the organics present in 

stream (7). A gaseous effluent which comprises chlorine and carbon dioxide the 
contents of which depend on the pH conditions chosen for the oxidation reaction 
is withdrawn for the series of reactors (11) through line (12) and send to the 
manufacture of vinyl chloride monomer. A liquid effluent is withdrawn from the 

25 series of reactors (11) through line (13) and is used to heat up in the first heat 
exchanger (2) through line (13) and is further fed to a electrolysis unit through 
line (14) at a flow rate of 40 mVh. The series of reactors is operated at 130 °C 
and the total residence time is about 1 .5 hour. 

In a sixth embodiment of the process for manufacturing the product 

30 according to the invention, the treatment from step c) comprises at least one 
physical treatment chosen from the physical treatments described in 
embodiments 1 to 3, and a chemical treatment such as described in the fifth 
embodiment. It is preferred to carry out the stripping operation with steam. It is 
more preferable to carry out the oxidation operation in the presence of an 

35 oxidizing agent containing active chlorine. 
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In a first variant of the sixth embodiment, the treatment comprises at least 
one stripping operation and one oxidation operation. These operations may be 
carried out in any order. It is preferable, however, to carry out the stripping 
operation before the oxidation operation. 
5 Recovered at the end of the stripping operation is one part which contains 

water, salt, epichlorohydrin, dichloropropanol and super-heavy organic 
compounds, that is to say, compounds having boiling points above that of 
dichloropropanol, and of which the total organic carbon content is generally less 
than 5 g C/l, preferably less than or equal to 4 g C/l, more preferably less than or 

10 equal to 2 g C/l, still more preferably less than 1 g C/l, yet more preferably less 
than 0.1 g C/l and most preferably less than 0.01 g C//, and this part is subjected 
to an oxidation operation. At the end of the oxidation operation, the treated part 
contains water, salt, residual oxidizing agent, oxidation products such as 
carbonates, hydrogencarbonates, carboxylic acids, salts of carboxylic acids, 

15 including formic acid or salts of formic acid, traces of aldehydes, and has a total 
organic carbon content that is usually less than or equal to 2 g C/l, preferably less 
than or equal to 1 g C/l, more preferably preferably less than or equal to 
0.1 g C/l, yet more preferably less than or equal to 0.05 g C//, still more 
preferably less than 0.01 g C//, particularly more preferably less than or equal to 

20 0.005 g C/l, yet particularly more preferably less than or equal to 0.002 g C/l, 

most preferably less than or equal to 0.001 g C/l and particularly most preferably 
less than or equal to 0.5 mg C/l, and this treated part forms the aqueous 
composition according to the invention. The salt content is higher than or equal 
to 30 g/kg. 

25 In a second variant of the sixth embodiment, the treatment comprises at 

least one liquid/liquid extraction operation, one stripping operation and one 
oxidation operation. These operations may be carried out in any order. It is 
preferable, however, to carry out the liquid/liquid extraction operation before the 
stripping operation, and to finish the treatment with the oxidation operation. 

30 Recovered at the end of the liquid/liquid extraction operation is a cut which 

contains water, salt and organic extraction solvent, and this cut is subjected to the 
stripping operation. Recovered at the end of the stripping operation is one part 
which contains water and salt, and of which the total organic carbon content is at 
most 5 g C/l, preferably at most 2 g C//, preferably less than or equal tol g C/l, 

35 more preferably less than or equal to 0.1 g C/l, yet more preferably less than or 
equal to 0.05 g C/l and most preferably less than 0.01 g C/l, and this part is 
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subjected to an oxidation operation. At the end of the oxidation operation, the 
treated part contains water, salt, residual oxidizing agent, oxidation products 
such as carbonates, hydrogen carbonates, carboxylic acids including formic acid, 
traces of aldehydes, and has a total organic carbon content that is usually less 
5 than or equal to 2 g C/l, preferably less than or equal to 1 g C/l, more preferably 
preferably less than or equal to 0.1 g C/l, yet more preferably less than or equal 
to 0.05 g C//, still more preferably less than 0.01 g C/l, particularly more 
preferably less than or equal to 0.005 g C/l, yet particularly more preferably less 
than or equal to 0.002 g C//, most preferably less than or equal to 0.001 g C/l and 

10 particularly most preferably less than or equal to 0.5 mg C/l„ and this treated part 
forms the aqueous composition according to the invention. The salt content is 
higher than or equal to 30 g/kg. 

In these two variants of the sixth embodiment, the stripping operation is 
preferably carried out with steam and under the conditions described in the third 

15 variant of the first embodiment, the oxidation operation is preferably carried out 
with an oxidizing agent mainly composed of active chlorine, under the 
conditions described in the first and second variant of the fifth embodiment. 
When a basic agent or an acidic agent is used to adjust and or control the pH, it is 
generally introduced after the last physical treatment and before the chemical 

20 treatment, and/or during the chemical treatment. The extraction operation is 
preferably carried out with a mixture of l,3-dichloropropan-2-ol and 2,3- 
dichloropropan-l-ol, containing at least 50 wt% of l,3-dichloropropan-2-ol, and 
the dichloropropanol mixture used is preferably derived from a process for 
manufacturing dichloropropanol via chlorination of glycerol. 

25 After the chemical treatment, it can be useful to eliminate the excess of 

oxidant, e.g active chlorine, used to carry out the oxidation reaction. This can be 
carried out by adding some reducing species to the medium at the end of the 
oxidation treatment, like for instance hydrogen peroxide, sulfite or bisulfite. An 
alternative is the acidification of the medium at the end of the oxidation 

30 treatment in combination with an operation of evaporation or stripping at an 
adequate temperature and possibly under a slight vacuum. Under such 
conditions excess active chlorine for instance will be converted to molecular 
chlorine and stripped out of the medium. The excess of active chlorine can then 
be recycled to the chemical oxidation treatment as such or under the hypochlorite 

35 form after dissolution in a base solution. 
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In a third and a fourth variant of the sixth embodiment, the procedure of 
the first variant or of the second variant respectively of the sixth embodiment is 
followed and the treated part is subjected, at the end of the oxidation operation, 
to a chemical operation of catalytic reduction via hydrogen in the presence of a 
5 catalyst based on a supported noble metal as described in Applications 

WO 98/37024 in the name of Solvay Deutschland GmbH and WO 96/07617 in 
the name of Solvay Umweltchemie GmbH. 

In the process for manufacturing the aqueous composition according to the 
invention (brine according to the invention for short), steps a) to c) are preferably 
1 0 carried out in equipment produced from or covered with materials that are 
resistant to the basic compound under the step a) reaction conditions, step b) 
settling conditions and step c) treatment conditions, and resistant to the oxidizing 
agent under the step c) treatment conditions. 

The materials that are resistant to the basic compound may be chosen from 
15 metals such as carbon steel, stainless steel and nickel, coated metals such a glass- 
lined steel and from plastics such as polytetrafluoroethylene and polypropylene. 

The materials that are resistant to the oxidizing agent are preferably chosen 
from metals such as titanium, metal alloys such as Hastelloy C, and enamelled 
steel. 

20 In the process for manufacturing the aqueous composition according to the 

invention, others steps than a), b) and c) are generally carried out in equipment 
produced from or covered with materials which do not release metal ions in the 
brine of the invention under the operating conditions of those steps. Such other 
steps are for instance, steps of storage, supply, withdrawal, transfer, chemical 

25 treatment or physical treatment of compounds used or produced in the process 
for preparing the brine of the invention. Examples of these steps have been 
described above. 

Among the steps of storage mention may be made, for example, of the 
storage of the basic agent, of the dichloropropanol, and of the aqueous 
30 composition of the invention. Among the steps of physical treatment mention 
may be made, for example, of the operations of separation by stripping, 
distillation, evaporation, extraction, decantation and filtration and of the 
operations of heat exchange, heating and cooling. 

Among the steps of supply, withdrawal or transfer mention may be made, 
35 for example, of the operations of recycling, the transport of fluids between the 
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various pieces of apparatus in which the chemical reactions, the storage and the 
chemical and physical treatments are carried out. 

"Apparatus" refers to for instance containers in which compounds are 
stored, chemical reactions are carried out and/or physical operations are carried 
5 out, the pipes and connectors connecting these containers, elements ensuring 
leaktight connections, instruments necessary for the transfer of compounds 
between the containers, instruments and equipment for measuring the various 
parameters necessary for the monitoring of the storage, for the transfer of the 
compounds and for the carrying-out of the chemical reactions and the physical 

10 operations. 

By way of suitable material, mention may be made, for example, of 
enamelled steel, polymers like, polyolefins such as polypropylene and 
polyethylene, fluorinated polymers such as polytetrafluoroethylene, 
poly(vinylidene fluoride) and poly(perfluoropropylvinylether), polymers 

15 comprising sulphur, such as polysulphones or polysulphides, in particular 

aromatic, coatings by means of resins among which, epoxy resins or phenolic 
resins, metals or alloys thereof, in particular tantalum, titanium, copper, gold and 
silver, nickel and molybdenum, more particularly alloys containing nickel and 
molybdenum, ceramics, metalloceramics, refractory materials, and graphite, 

20 which may or may not be impregnated. 

The invention also relates to the use of the aqueous composition according 
to the invention as a reactant in an electrolysis process, preferably in an 
electrolysis process intended for the production of chlorine, sodium hydroxide 
and hydrogen, more particularly preferably in an electrolysis process intended 

25 for the production of chlorine. 

In the use of the aqueous composition according to the invention, a fraction 
of the sodium hydroxide resulting from the electrolysis process may be recycled 
to step a) to react with dichloropropanol in order to obtain cpichlorohydrin and 
an aqueous composition containing sodium chloride. The aqueous composition 

30 containing sodium chloride may be reacted with active chlorine in order to obtain 
the aqueous composition according to the invention. The active chlorine may 
contain a fraction of the chlorine produced by the electrolysis process. 

In the use of the aqueous composition according to the invention, a fraction 
of the chlorine resulting from the electrolysis process may be reacted with 

35 hydrogen and/or with a compound selected from propylene, methane, a 

chlorinated hydrocarbon, a chlorohydrofluorocarbon, or a mixture thereof, in 
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order to obtain hydrogen chloride. A fraction of the hydrogen may be obtained 
in the electrolysis process. 

In the use of the aqueous composition according to the invention, a fraction 
of the chlorine resulting from the electrolysis process may be reacted with 
5 silicon, with high silicon ferro-silicon, with silicon carbide, with silica in the 
presence of carbon, in order to obtain silicon tetrachloride and/or with ethylene 
in order to obtain 1 ,2-dichloroethane and/or carbon monoxide in order to obtain 
phosgene. The silicon tetrachloride may be further submitted to flame 
hydrolysis, the 1 ,2-dichloroethane may be further submitted to pyro lysis and the 

1 0 phosgene may be further reacted with amines in order to obtain hydrogen 

chloride. A fraction of the obtained hydrogen chloride may be further reacted 
with glycerol in order to obtain dichloropropanol. A fraction of the 
dichloropropanol may reacted with sodium hydroxide in order to obtain 
epichlorohydrin and an aqueous composition containing sodium chloride. 

1 5 A fraction of the chlorine resulting from the electrolysis process may also 

be recycled in the chemical treatment used for preparing the brine according to 
the invention. 

The electrolysis process may be a mercury electrolysis, a diaphragm 
electrolysis or a membrane electrolysis process. These processes are described in 

20 Ullmann's Encyclopedia of Industrial Chemistry, Fifth Completely Revised 
Edition, Vol. A6 1986, pp. 401-477). The electrolysis process is preferably a 
membrane electrolysis process. 

The various electrolysis processes generally comprise several steps, in 
addition to the electrolysis step itself, like for instance brine saturation, brine 

25 purification by for instance precipitation, filtration, fine purification (ion- 
exchange), brine pH adjustment, before the electrolysis and brine dechlorination, 
chlorate, bromate and iodate destruction, and pH adjustment, in the brine 
recycling loop. Those steps are represented in "Ullmann's Encyclopedia of 
Industrial Chemistry, Fifth, Completely Revised Edition, Volume A6, 1986, 

30 page 407, Figures 9, 10 and 1 1". 

Figure 2 represents a flow-sheet of a first electrolysis process, which is 
typical of a membrane chlorine electrolysis process. Water and salt arc added 
through lines (11) and (12) to a brine saturation unit (13). A stream of raw brine 
is withdrawn from the brine saturation unit (13) through line (14) and is fed to a 

35 precipitation unit (15). Precipitation agents are added to the precipitation 
unit (15) through line (16). A stream is withdrawn from the precipitation 
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unit (15) through line (17) and is fed to a filtration unit (18). A stream which 
constitutes the residue of the filtration unit is withdrawn from the filtration 
unit (18) through line (19). Another stream is withdrawn from the filtration 
unit (18) through line (20) and is fed to a fine purification unit (21). A stream of 
5 purified brine is withdrawn from the fine purification unit (21) through line (22). 
A stream of hydrochloric acid can possibly be added to stream (22) through 
line (23) and the resulting stream is fed to an electrolysis unit (25) through 
line (24). The electrolysis unit is also fed by a stream of caustic solution through 
line (26). A stream of caustic solution is withdrawn from the electrolysis 

10 unit (25) through line (27). A fraction of that stream can be recycled to line (8) 
of Figure 1. A stream of chlorine is withdrawn from the electrolysis unit (25) 
through line (28). A fraction of that stream can be recycled to line (9) of 
Figure 1. A stream of hydrogen is withdrawn from the electrolysis unit (25) 
through line (29). Both streams from lines (28) and (29) can be fed to a unit for 

15 producing hydrogen chloride. A stream of depleted brine is withdrawn from the 
electrolysis unit (25) through line (30) and is fed to a chlorate destruction 
unit (31). The chlorate destruction unit is also fed with a stream of hydrochloric 
acid through line (32). The chlorate destruction unit may optionally be a catalytic 
chlorate reduction unit containing a noble metal supported catalyst. The chlorate 

20 destruction unit is in this case fed with a stream of hydrogen through line (32). 
A stream is withdrawn from the chlorate destruction unit (31) through line (33) 
and is fed to a dechlorination unit (34). A stream is withdrawn from the 
dechlorination unit (34) through line (35). A stream of caustic solution is added 
to stream (35) through line (36) and the resulting stream is fed to the brine 

25 saturation unit (13) through line (37). 

With reference to Figure 2, the aqueous composition according to the 
invention can be added at any stage for example through line (38) and/or 
line (39) and/or (40) and/or (41) and/or (42) and/or (43) and/or (44) and/or (45) 
and/or (46). 

30 Figure 3 represents a flow-sheet of a second electrolysis process which is 

typical of a diaphragm chlorine electrolysis process. Water and salt (brine) arc 
added though lines (51) and (52) to a first brine saturation unit (53). A stream of 
raw brine is withdrawn from the first brine saturation unit (53) through line (54) 
and is fed to a precipitation unit (55). Precipitation agents are added to the 

35 precipitation unit (55) through line (56). A stream is withdrawn from the 

precipitation unit (55) through line (57) and is fed to a filtration unit (58). A 
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stream which constitute the residue of the filtration unit is withdrawn from the 
filtration unit (58) through line (59). Another stream is withdrawn from the 
filtration unit (58) through line (60) and is fed to a first heat exchange unit (61). 
A stream is withdrawn from the first heat exchange unit (61) through line (62) 
5 and fed to a second brine saturation unit (63) and the second brine saturation unit 
is fed with a stream of salt through line (64). A stream is withdrawn from the 
second brine saturation unit (63) through line (65) and is fed to a second heat 
exchange unit (66). A stream is withdrawn from the second heat exchange 
unit (66) through line (67) and fed to an electrolysis unit (68). A stream of 

10 hydrogen is withdrawn from the electrolysis unit (68) through line (69). A 

stream of chlorine is withdrawn from the electrolysis unit (68) through line (70). 
A fraction of that stream (70) can be recycled to line (9) of Figure 1 . Both 
streams from lines (69) and (70) can be fed to a unit for producing hydrogen 
chloride. A stream is withdrawn from the electrolysis unit (68) through line (71) 

15 and fed to a concentration unit (72). A stream of caustic solution is withdrawn 
from the concentration unit (72) through line (73). A fraction of that stream can 
be recycled to line (8) of Figure 1 . A stream of depleted brine is withdrawn from 
the concentration unit (72) through line (74) and is fed through line (64) to the 
second brine saturation unit (63) and through line (75) to the first brine saturation 

20 unit (53). 

With reference to Figure 3, the aqueous composition according to the 
invention can be added at any stage for example through line (76) and/or 
line (77) and/or (78) and/or (79) and/or (80) and/or (81) and/or (82) and/or (83) 
and/or (84). 

25 Figure 4 represents a flow-sheet of a third electrolysis process which is 

typical of a mercury chlorine electrolysis process. Salt is added through line (91) 
to a brine saturation unit (92). A stream of raw brine is withdrawn from the 
brine saturation unit (92) through line (93) and is fed to a precipitation unit (94). 
Precipitation agents arc added to the precipitation unit (94) through line (95). A 

30 stream is withdrawn from the precipitation unit (94) through line (96) and is fed 
to a filtration unit (97). A stream which constitutes the residue of the filtration 
unit is withdrawn from the filtration unit (97) through line (98). Another stream 
is withdrawn from the filtration unit (97) through line (99) and is fed to a cooling 
unit (100). A stream is withdrawn from the cooling unit (100) through 

35 line (101). A stream of hydrochloric acid is fed through line (102) to 

stream (101). The resulting stream is fed through line (103) to an electrolysis 
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unit (104). The electrolysis unit (104) is fed with mercury through line (105). A 
stream of chlorine is withdrawn from the electrolysis unit (104) through 
line (106). A fraction of that stream can be recycled to line (9) of Figure 1. A 
stream of amalgam is withdrawn from the electrolysis unit (104) through 
5 line (107) and is fed to an amalgam decomposition unit (108). Water is fed 
through line (109) to the amalgam decomposition unit (108). A stream of 
hydrogen is withdrawn from the amalgam decomposition unit (108) through 
line (110) and fed to a first mercury removal unit (1 1 1). A stream of hydrogen is 
withdrawn from the first mercury removal unit (111) through line (112). Both 

10 streams from lines (106) and (112) can be fed to a unit for producing hydrogen 
chloride. A stream of caustic solution is withdrawn from the amalgam 
decomposition unit (108) through line (113) and fed to a second mercury 
removal unit (114). A stream of caustic solution is withdrawn from the second 
mercury removal unit (1 14) through line (115). A fraction of that stream can be 

15 recycled to line (8) of Figure 1. A stream is withdrawn from the electrolysis 
unit (104) through line (116). A stream of hydrochloric acid is fed to 
stream (116) through line (117). The resulting stream is fed to a dechlorination 
unit (1 19) through line (1 18). A stream is withdrawn from the dechlorination 
unit (1 19) through line (120). A caustic solution is added to stream (120) 

20 through line (121). The resulting stream is fed to the brine saturation unit (92) 
through line (122). 

With reference to Figure 4, the aqueous composition according to the 
invention can be added at any stage for example through line (123) and/or 
line (124) and/or (125) and/or (126) and/or (127) and/or (128) and/or (129) 

25 and/or (130) and/or (131). 

The aqueous composition according to the invention is preferably added in 
the recycled brine just after the electrolysis step. 

The aqueous composition according to the invention is preferably added in 
the recycled brine of a membrane electrolysis process just after the electrolysis 

30 step. In a membrane electrolysis process, the aqueous composition according to 
the invention is preferably added after the hydrochloric acid addition and before 
the electrolysis unit (line (45) of Figure 2) and/or after the electrolysis unit and 
before the chlorate destruction unit (line (38) of Figure 2), and/or after the 
chlorate destruction unit and before the dechlorination unit (line (39) of 

35 Figure 2). This way of proceeding has the advantage that the excess of active 
chlorine present in the aqueous composition according to the invention does not 
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need to be eliminated since it will be recovered in the electrolysis dechlorination 
step. 

The electrolysis process comprising the use of the aqueous composition 
according to the invention as a reactant generally comprises passing a direct 
5 current through the aqueous composition or imposing a direct voltage across the 
aqueous composition. The process preferably comprises passing a direct current 
through the aqueous composition to be electrolyzed. 

In the electrolysis process, the temperature of electrolysis is often lower 
than or equal to 120 °C, frequently lower than or equal to 100 °C and particularly 

1 0 lower than or equal to 90 °C . That temperature is usually higher than or equal to 
0 °C, often higher than or equal to 25 °C, frequently higher than or equal to 
50 °C, particularly higher than or equal to 75 °C and specifically higher than or 
equal to 80 °C. A temperature of 85 °C is particularly convenient. 

In the electrolysis process according to the invention, the pressure of 

15 electrolysis is often lower than or equal to 5 bar absolute, frequently lower than 
or equal to 2 bar, particularly lower than or equal to 1.8 bar and specifically 
lower than or equal to 1 .5 bar. That pressure is usually higher than or equal to 
0.01 bar absolute, often higher than or equal to 0.1 bar, frequently higher than or 
equal to 0.5 bar, particularly higher than or equal to 0.6 bar and specifically 

20 higher than or equal to 0.7 bar. 

The electrolysis process can be carried out continuously or 
discontinuously. It is often carried out continuously. By continuous process, it 
is meant that the brine is continuously fed to the zone where the electrolysis 
occurs (electrolysis zone) and the product resulting from the electrolysis are 

25 continuously removed from that zone. 

In the electrolysis process, when the electrolysis process is carried out in 
the batch mode, the reaction time is often lower than or equal to 5 h, frequently 
lower than or equal to 2 h, particularly lower than or equal to 1 h and specifically 
lower than or equal to 0.5 h . That time is usually higher than or equal to 

30 0.005 h, often higher than or equal to 0.05 h, frequently higher than or equal to 
0.1 h, particularly higher than or equal to 0.15 h and specifically higher than or 
equal to 0.2 h. 

In the electrolysis process, when the electrolysis process is carried out in 
the continuous mode, the residence time is often lower than or equal to 5 h, 
35 frequently lower than or equal to 2 h, particularly lower than or equal to 1 h and 
specifically lower than or equal to 0.5 h . That residence time is usually higher 
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than or equal to 0.005 h, often higher than or equal to 0.5 h, frequently higher 
than or equal to 0.1 h, particularly higher than or equal to 0.15 h and specifically 
higher than or equal to 0.2 h. The residence time is defined as the ratio between 
the volume of the zone where the electrolysis occurs and the flow rate of the 
5 aqueous composition to be electrolyzed to the electrolysis zone. 

In the electrolysis process, when the electrolysis is carried out under the 
direct current mode, the current density passed across the cell is generally higher 
than or equal to 1 A/m 2 of electrode, often higher than or equal to 100 A/m 2 , 
frequently higher than or equal to 1000 A/m 2 and specifically higher than or 
10 equal to 5000 A/m 2 . That current density is generally lower than or equal to 
25000 A/m 2 of electrode, often lower than or equal to 20000 A/m 2 , frequently 
lower than or equal to 15000 A/m 2 and specifically lower than or equal to 
10000 A/m 2 . 

In the electrolysis process, when the electrolysis is carried out under the 
15 direct voltage mode, the voltage applied between the anode and the cathode is 
generally higher than or equal to 2.3 V, often higher than or equal to 2.4 V and 
frequently higher than or equal to 2.5 V. That voltage is generally lower than or 
equal to 6 V, often lower than or equal to 5 V and frequently lower than or equal 
to 4 V. 

20 The electrolysis process comprising the use of the aqueous composition 

according to the invention as a reactant is usually carried out in an electrolysis 
cell (or unit) comprising at least one anode and at least one cathode. 

The electrolysis cell generally comprises the electrolysis zone. The 
electrolysis zone is usually defined by the part of the cell comprised between the 

25 electrodes. 

The process of electrolysis generally comprises imposing a direct current 
or imposing a direct voltage between the cathode and the anode, often comprises 
imposing a direct current between the cathode and the anode. 

In the process of electrolysis, the electrolysis cell can be fed continuously 
30 or discontinuous ly. The feeding of the electrolysis cell is often carried out 
continuously. 

In the process of electrolysis, the products resulting from the electrolysis 
can be removed from the electrolysis cell continuously or discontinuously. The 
products are often removed continuously. 
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The electrolysis cell can be a mercury cell, a diaphragm cell or a 
membrane cell. It is often a diaphragm cell or a membrane cell, and frequently a 
membrane cell. A mercury cell is also convenient. 

When the electrolysis cell is a diaphragm or a membrane cell, it generally 
5 comprises an anolyte chamber containing at least one anode and a catholyte 

chamber containing at least one cathode, the chambers being separated by a least 
one diaphragm or at least one membrane. The aqueous composition to be 
electrolyzed can be fed to the anolyte chamber, to the catholyte chamber or to 
both chambers of the electrolysis cell. It is often fed to the anolyte chamber. 
10 The characteristics of the various type of electrolysis cells, of the anodes 

and cathodes, of the membranes and diaphragms, etc. can be found in Ullmann's 
Encyclopedia of Industrial Chemistry, Fifth Completely Revised Edition, 
Vol. A6 1986, pp. 401-477. 

The present invention relates also to a process for the production of 
1 5 epichlorohydrin comprising: 

I. a step of manufacturing dichloropropanol by chlorination of glycerol with 
hydrogen chloride 

II. a step of dehydrochlorination of the dichloropropanol obtained in step (I) 
with sodium hydroxide in order to obtain epichlorohydrin and an aqueous 

20 composition containing sodium chloride 

III. a step of treating the aqueous composition of step (II) comprising a 
reaction with active chlorine in order to obtain an aqueous composition 
according to the invention 

IV. a step of electrolysing the aqueous composition of step (III) in order to 
25 obtain hydrogen, chlorine and sodium hydroxide, 

and optionally at least one of the following steps 

V. a step of recycling in step (II) a fraction of the sodium hydroxide obtained 
in step (IV) 

VI. a step of reacting a fraction of chlorine obtained in step (IV) with 
30 a. hydrogen obtained in step (IV) and/or 

b. a compound selected from propylene, methane, a chlorinated 
hydrocarbon, a chlorohydrofluorocarbon, or a mixture thereof 
in order to produce hydrogen chloride and recycling a fraction of hydrogen 
chloride produced in step (VI) in step (I) 
35 VII. a step of reacting a fraction of chlorine obtained in step (IV) with 
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a. silicon, high silicon ferro silicon, silicon carbide, silica and carbon, to 
generate silicon tetrachloride and/or with ethylene to generate 1,2- 
dichloroethane and/or with carbon monoxide to generate phosgene 
and/or 

5 b. submitting silicon tetrachloride and/or 1 ,2-dichloroethane and/or 

phosgene to respectively flame hydrolysis, pyro lysis and reaction with 
amines 

in order to produce hydrogen chloride and recycling a fraction of hydrogen 

produced in step (VII) in step (I) 
10 VIII. a step of recycling a fraction of chlorine obtained in step (IV) in step (III). 

The aqueous composition according to the invention may also be involved 
in a biological treatment or be rejected in a purge. In this case, a supplementary 
dilution operation is generally required in order to reduce the salt content of said 
brine. 

15 The examples below are intended to illustrate the invention without, 

however, limiting it. 
Example 1 

A 1 -litre glass thermostated reactor was charged with 258.76 g of 1,3- 
dichloropropan-2-ol (2.01 mol). Added to the flask over 20 min, at 25 °C and 

20 with vigorous stirring, were 397.1 g of a 19.1 wt% aqueous solution of NaOH 
(1.90 mol). At the end of the addition, the resulting mixture was transferred into 
a separating funnel. Recovered were 179.39 g of an organic fraction, the density 
of which was 1.185, and 488.95 g of a second fraction, the density of which was 
1 . 1 82, the total organic carbon content (TOC) of which was 8.7 g of C/l. An 

25 aliquot part of the second fraction was subjected to an evaporation operation 

under a vacuum of 150 torr at 90°C until 14.6 wt% of a condensed evaporate and 
of an evaporation residue, of which the TOC was 0.69 g CI I and of which the 
main organic constituent was 3-chloro-l,2-propancdiol, were recovered. The 
compositions, expressed in g/kg of the aqueous and organic fractions separated, 

30 of the evaporate and of the evaporation residue, arc given in Table 1 (M.C. 
= main constituent). 
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Table 1 



Pnn <jtiti ipnt 


Organic 


Aqueous 

11 


Evaporation 

1 tMUUt Ul I L1C 
CI VJ U. W U. k. > U ClvLlUU 


1_ V dLJWl die 


Water 


1 3 

1 Jf 


M C 


M C 


M C 

1V1 . v_< . 


NaCl 


0 041 


226 5 


265 




NaOH 




0 16 






Epichlorohydrin 


891 


n.i 


0.09 


79.0 


l,3-Dichloro-2- 
propanol 


95 


2.5 


<0.5 


10.9 


3-Chloro-l,2- 
propanediol 


0.2 


0.44 


0.7 


14.2 


Glycerol 


<0.1 




<0.1 




Chloroacctonc 


<0.1 




<0.1 




Hydroxyacetone 


<0.1 


<0.01 


<0.1 




Glycidol 


<0.1 


2.6 


0.07 


0.13 


toc (g at) 




8.7 


0.69 





Example 2 

A volume of aqueous composition containing 25% of NaCl and 2.6% of 3- 
5 chloro-l,2-propanediol was brought into contact with a half- volume of extraction 
solvent. After stirring vigorously for 30 minutes, the mixture was separated in a 
separating funnel. The 3-chloro-l,2-propanediol content was measured in each of 
the phases by chromatographic analysis and a partition coefficient of the 3- 
chloro-l,2-propancdiol, corresponding to the ratio of the weight concentration of 

10 the 3-chloro-l,2-propancdiol in the organic phase in g/kg to the weight 

concentration of the 3-chloro-l,2-propanediol in the aqueous phase in g/kg, was 
calculated. Table 2 repeats, for the exemplary solvents, the test temperature and 
also the concentrations obtained in each of the balanced phases and the 
calculated partition coefficients. LUBRIROB 926.65 is methyl oleate sold by 

1 5 Novance. 
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Table 2 



Solvent 


1 ^-1 11 U Ll d L Lll ^ 

(°C) 


3-chloro- 
1 ,2-propane- 

diol 
concent ratio 
n in the 
extracted 
brine (g/kg) 


*i _r-V^ lnro_ 

1,2 -propane- 
diol 
concentration 
in thp nrpanir 

extract (g/kg) 


Partition 
coefficient 

(g/kg)/(g/k g ) 


1-Octanol 


25 


20 


17 


0.85 


1-Decanol 


25 


21 


13 


0.62 


1 -Dodecanol 


45 


17 


10 


0.59 


1 -Tetradecanol 


60 


22 


8.8 


0.40 


1,2-Dodecane- 
diol 




1 "7 
1 / 




l .Jj 


l,3-Dichloro-2- 
propanol (1,3-D) 




1 1 
1 J 




1 "7*7 
1 . / / 


2,3-Dichloro-l- 
propanol (2,3-D) 


25 


13 


22 


1.69 


l,3-D/2,3-D 
50/50 mixture 
g/g 


25 


13 


22 


1.69 


LUBRIROB 
926.65 


25 


25 


0.93 


0.04 


Di-n-butyl 
phthalate 


25 


24 


2.6 


0.11 


Caprylic acid 


25 


24 


5 


0.21 


Tri-n-octyl- 
phosphine oxide 


65 


2.8 


54 


19.3 



Example 3 

An aqueous composition was obtained containing 22.2% of NaCl, a TOC 
5 of 9.46 g C/kg, 38 g/kg of 1 ,3-dichloro-2-propanol and 0.59 g/kg of 2,3-dichloro- 
l-propanol and 0.07 g/kg of epichlorohydrin at the end of an extraction, via 1,3- 
dichloropropan-2-ol, of a second separated fraction, itself obtained at the end of a 
reaction between a mixture of dichloropropanol containing l,3-dichloro-2- 
propanol and 2,3-dichloro-l-propanol, in which the l,3-dichloro-2-propanol 
10 content, relative to the sum of the l,3-dichloro-2-propanol and 2,3-dichloro-l- 
propanol contents, was at least 10% by weight, and a basic compound. 

463.2 g of this aqueous composition were treated by a flow rate of 205 g/h 
of steam at a temperature of 85°C under a pressure of 470 mbar. 
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A residual TOC in the aqueous composition of 1.65 g Cll, 0.35 g Cll, 
0. 10 g Cll and 0.06 g Cll was obtained after the passage of an accumulated 
amount of steam, which was 78 g, 157 g, 246 g and 335 g respectively. 
Example 4 

5 One part of adsorbent was added to ten parts of an aqueous composition 

containing 20% of NaCl and 5 g/kg of 3-chloro-l,2-propanediol. The suspension 
was stirred at ambient temperature and aliquots were removed after 1 and 22 h. 
The amount of 3-chloro-l,2-propanediol was measured in the liquid recovered 
after filtration. Table 3 gives the results obtained. 
10 Table 3 



Adsorbent 




3-chloro-l,2- 
propanediol 
concentration in 
the treated 
aqueous 
composition after 
a contact time of 

i h (g/kg) 


3-chloro-l,2- 
propanediol 
concentration in 
the treated 

aqueous 
composition 
after a contact 
time of 22 h 
(g/kg) 


PUROLITE resin 


MN270 


1.32 


1.36 


LEWATIT resin 


UPOC 1163 


0.85 


1.00 


ALDRICH activated 
carbon 


CAS 7440-44-O 


0.20 


0.19 


BAKER activated 
carbon 


Reference 1991 


0.14 


0.12 


CHEMVIRON 
activated carbon 


CPG FE90219F 


0.26 


0.15 


CHEMVIRON 
activated carbon 


CPG FE02416 A 


0.25 


0.14 


CHEMVIRON 
activated carbon 


C 1340 


0.09 


0.07 



Example 5 



An oxidative treatment operation of an aqueous composition was carried 
out in a polytetrafluoroethylene-coated jacketed reactor, equipped with a 
magnetic stirrer bar and a draining system enabling a constant volume of 562 ml 

15 of liquid to be kept in the reactor. The treated aqueous composition was obtained 
from a separated fraction such as described in Example 3 previously extracted 
with l,3-dichloro-2-propanol and steam-stripped and having a TOC of 
505 mg Cll and was composed of 20% of NaCl and 1.4 g/kg of l,3-dichloro-2- 
propanol. The oxidizing agent used was a sodium hypochlorite solution 

20 containing 1 1.2 % g/g of NaOCl, 8.8 % of NaCl and 2.0% of NaOH. The 

aqueous composition and the hypochlorite solution were introduced into the 
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reactor at a constant flow rate of 1448 g/h and 109.2 g/h respectively. The 
reaction was carried out at 120°C under an autogenous pressure of 4 bar. The 
aqueous composition recovered on exiting the reactor after cooling had a pH of 
1 1.71 and a TOC of 230 mg CI I. 
5 After 2 h of complementary treatment in a batch reactor at 120°C under 

4 bar absolute, the pH of the aqueous composition was 9.22 and the TOC 
measured was 13 mg of C/l. The composition of the aqueous compositions 
obtained is given in Table 4. 



Table 4 







Aqueous 
composition after 

treatment in 
continuous reactor 


Aqueous 
composition after 
treatment in batch 
reactor 


pH 




11.7 


9.22 


TOC 


(mg C/l) 


230 


13 


NaOCl 




6.1 


0.5 


NaC10 3 


(g/kg) 


0.2 


0.4 


NaCl 


(8/kg) 


198 


200 


Glycerol 


(me//) 


140 


0.01 


1 ,3-Dichloro-2- 
propanol 


(mg//) 


0 


0 


Propionic acid 


(mg//) 


30 


0.5 


Formic acid 


(mg//) 


322 


3.5 


Acetic acid 


(mg//) 


0.5 


3 


Glycolic acid 


(mg//) 


204 


4.5 


Lactic acid 


(mg//) 


0.5 


0.5 


Formaldehyde 


(mg//) 


0.06 


0.03 


Glyceraldehyde 


(mg//) 


0.2 


0 


Acetaldehyde 


(mg//) 


0.005 


0.005 


Hydroxyacetone 


(mg//) 


0.4 


0.5 


Acetone 


(mg//) 


0.005 


0.005 



10 Example 6 

An oxidative treatment operation of an aqueous composition has been 
carried out continuously in a cascade of 3 thermostatised glass reactors ; the two 
first reactors were stirred with a magnetic stirring bar and the last reactor was of 
the plug flow type. The treated aqueous composition was obtained from a 

15 separated fraction such as described in Example 3. The aqueous composition has 
a TOC value of 1.4 gC/1 and a Chemical Oxygen Demand (COD) value of 
3.9gO/l. Its composition is given in Table 5. The aqueous composition has 
been continuously fed in the first reactor. The oxidizing agent used was a 
sodium hypochlorite solution containing 10.2 % g/g of NaOCl, 8.2 % of NaCl 

20 and 2.3% of NaOH. A part of the hypochlorite solution (1 .2 equivalent to the 
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COD of the effluent) has continuously been introduced into the first reactor and a 
second part of hypochlorite (0.8 equivalent to the COD of the effluent) has 
continuously been added to the second reactor at constant flow rates. The pH has 
been regulated at 8.5 (measured at 25°C after sampling) in the two stirred 
5 reactors by addition of concentrated hydrochloric acid. The temperature has 
been maintained at 105°C, the pressure has been maintained at 1 bar absolute 
and the residence time has respectively been of 66, 56 et and 47 min in the first, 
the second and the third reactor. The aqueous composition which has been 
recovered on exiting the third reactor after cooling had a pH of 7.4 and a TOC of 
10 60 mg C/l. The composition of the aqueous composition obtained after treatment 
is given in Table 5. 



Table 5 







Aaueous comnosition 
before oxidation 
treatment 


Aaueous 
composition after 
oxidation treatment 


pH at 25°C 




9.3 


7.4 


TOC 


(mg C/l) 


1400 


59 


NaOCl 


(R/kg) 




L 10 


NaCIO, 






6.2 


NaCl 


(R/kg) 


160 


154 


Glycidol 


(8/kg) 


0.39 


0 


Glycerol 


(g/kg) 


0.69 


0 


3-chloro- 1 ,2- 
propancdiol 


(g/kg) 


0.59 


0 


2-chloro-l,3- 
propanediol 


(g/kg) 


0.08 


0 


l,3-Dichloro-2- 
propanol 


(mg//) 


0 


0 


Propionic acid 


(mg//) 


12 


8 


Formic acid 


(mg//) 


50 


4 


Acetic acid 


(mg//) 


73 


110 


Glycolic acid 


(mg//) 


<1 


<1 


Lactic acid 


(mg//) 


18 


<1 


Formaldehyde 


(mg//) 


0.8 


0.3 


Glyceraldehyde 


(mg//) 


1 


0.04 


Acetaldehyde 


(mg//) 


0.5 


0.03 


Hydroxyacetone 


(mg//) 


80 


1.2 


Acrolein 


(mg//) 


0.2 


0.03 


Acetone 


(mg//) 


0.06 


<0.01 



Example 7 
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A composition classically used as starting material in a membrane 
electrolysis process has been obtained. That composition comprised 250 g of 
NaCl per kg and had a TOC content of 3 mg C/l. 

An electrolysis cell of 0.6 liter, comprising an anolyte chamber with one 
5 anode and a catholyte chamber with one cathode, separated by a membrane, has 
been used. The anode consisted of a Titanium substrate on which an 
electrochemical coating has been applied. The cathode consisted of a nickel 
substrate on which an electrochemical coating has been applied. The membrane 
was an Asahi Glas Company - Flemion F8020 membrane. The catholyte 

10 chamber has been continuously fed with an aqueous composition containing 

29 % by weight of NaOH at a rate of 0.4 1/h. The anolyte chamber has been fed 
with the above mentioned aqueous composition. The residence time of the 
aqueous composition in the anolyte chamber was 53 min. A direct current 
density of 4 kA per m 2 of electrode has been applied between the anode and the 

15 cathode. The temperature of cell has been maintained at 85 °C and the pressure 
at 1 bar absolute. The difference of voltage between the anode and the cathode 
has been recorded with time on stream. The current yield has been calculated 
according to a formula based on the presence of secondary components present 
in the anolyte and chlorine well known by those skilled in the art of chlor-alkali 

20 electrolysis. 

The cell has been operated under such conditions for 125 days. The cell 
voltage stabilized between 3.0 and 3.1 V. The current yield stabilized between 
98 and 98.7 %. 

After 125 days, acetic acid has been added to the aqueous composition 
25 feeding the anolyte chamber so as to obtain a concentration of 5 g/1 (TOC of 
2 g C/l). The cell voltage remained unchanged and the current yield increased 
initially to 99.0-99.5 %. The current yield remained higher than its value before 
adding acetic acid for 120 days with time on stream. 

No foaming has been observed neither in the anolyte nor in the catholyte 
30 chamber at any time. 
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CL AIMS 

1 - Aqueous composition containing at least one salt in an amount of at 
least 30 g/kg of composition, of which the total organic carbon content is at least 
1 jug of C/l and at most 5 g of C// of composition and which contains at least one 

5 carboxylic acid. 

2 - Aqueous composition according to Claim 1, wherein the carboxylic 
acid comprises from 1 to 10 carbon atoms. 

3 - Aqueous composition according to Claim 1 or 2, containing polyvalent 
metals in a content which is less than or equal to 500 mg of polyvalent metals per 

10 kg of aqueous composition. 

4 - Aqueous composition according to any one of Claims 1 to 3, containing 
active chlorine in a content greater than or equal to 0.001 mg CI2 per kg of 
aqueous composition and lower than or equal to 1 g Cb per kg of aqueous 
composition. 

15 5 - Aqueous composition according to any of claims 1 to 4 containing an 

additional organic compound selected from acetone, acrolein, 2-butanone, 
isopropanol, 3-methoxy-l,2-epoxypropane, cyclopentanone, epichlorohydrin, 
chloroacetone, hydroxyacetone (acetol), C6H12O, 1,2,3-trichloropropane, 2,3- 
epoyxy- 1 -propanol (glycidol), 2-chloro-2-propen-l-ol, 3-chloro-2-propen-l-ol 

20 cis, l-methoxy-3-chloropropane-2-ol, 3-chloro-l -propane- l-ol, 3-chloro-2- 

propen-l-ol trans, C6H 8 0 2 , C6Hi 2 OCl 2 , C 6 Hio0 2 Cl2, l,3-dichloro-2-propanol, 
C9Hi 0 O 2 ,2,3-dichloro-l -propanol, phenol, glycerol, l-chloro-2,3-propanediol, 2- 
chloro- 1,3 -propanediol, glycerol, cyclic diglycerols, glyceraldehydes, 
formaldehyde, acetaldchydc, propionaldchyde, butyraldchydc, and mixtures 

25 thereof. 

6 - Process for manufacturing the aqueous composition according to any 
one of Claims 1 to 5, comprising the following steps: 

a) in a liquid reaction medium, a mixture of dichloropropanol containing 1,3- 
dichloro-2-propanol and 2,3-dichloro-l -propanol, in which the 1,3-dichloro- 
30 2-propanol content, relative to the sum of the l,3-dichloro-2-propanol and 

2,3-dichloro-l -propanol contents, is at least 10% by weight, is reacted with at 
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least one basic compound in order to form epichlorohydrin and at least one 
salt; 

b) at least one part of the liquid reaction medium from step a) is subjected to a 
settling operation in which a first fraction containing most of the 

5 epichlorohydrin which was contained in the part of the reaction medium from 

step a) before the settling operation is separated from a second fraction 
containing most of the salt which was contained in the part of the reaction 
medium from step a) before the settling operation; and 

c) the second fraction separated in step b) is subjected to at least one treatment 
10 selected from a physical treatment, a chemical treatment, a biological 

treatment, and any combination thereof. 

7 - Process according to Claim 6, in which the physical treatment if used, is 
chosen from dilution, concentration, evaporation, distillation, stripping, 
liquid/liquid extraction and adsorption operations, alone or in combination, the 

15 chemical treatment if used, is chosen from oxidation, reduction, neutralization, 
complexation and precipitation operations, alone or in combination, and the 
biological treatment if used is chosen from an aerobic and an anaerobic bacterial 
treatment, alone or in combination. 

8 - Process according to Claim 7, in which the treatment comprises at least 
20 one stripping operation carried out with steam followed by at least one oxidation 

operation carried out in the presence of an oxidizing agent containing active 
chlorine. 

9 - Process according to Claim 8, in which the treatment comprises in 
addition at least one liquid/liquid extraction operation with a mixture of 1,3- 

25 dichloro-2-propanol and 2,3-dichloro-l-propanoi wherein the liquid/liquid 
extraction is carried out before the stripping operation. 

10 - Process according to any one of Claims 6 to 9, in which the steps a) to 
c) arc carried out in equipment produced from or covered with materials that arc 
resistant to the basic compound under the step a) reaction conditions, step b) 

30 settling conditions and step c) treatment conditions, and resistant to the oxidizing 
agent under the step c) treatment conditions, the materials that are resistant to the 
basic compound being chosen from carbon steel, stainless steel, nickel, 
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enamelled steel, polypropylene and polytetrafluoroethylene and the materials 
that are resistant to the oxidizing agent being chosen from titanium, enamelled 
steel and Hastelloy C. 

1 1 - Use of the aqueous composition according to any one of Claims 1 to 5 
5 as a reactant in an electrolysis process. 

12 - Use according to claim 1 1 wherein the electrolysis process is carried 
out at a temperature higher than or equal to 0 °C and lower than or equal to 120 
°C and at a pressure higher than or equal to 0.01 bar absolute and lower than or 
equal to 5 bar absolute. 

10 13 - Use according to claim 1 1 or 12 wherein the electrolysis process is 

carried out in a diaphragm electrolysis cell or in a membrane electrolysis cell. 

14 - Use according to any of claims 1 1 to 13 wherein the electrolysis 
process produces hydrogen, chlorine and sodium hydroxide. 

15 - Use according to claim 14 wherein a fraction of the sodium hydroxide 
1 5 is reacted with dichloropropanol in order to obtain epichlorohydrin and an 

aqueous composition containing sodium chloride. 

16 - Use according to claim 14 or 15 wherein a fraction of the chlorine is 
reacted with hydrogen and/or a compound selected from propylene, methane, a 
chlorinated hydrocarbon, a chlorohydrofluorocarbon, or a mixture thereof, in 

20 order to obtain hydrogen chloride. 

17 - Use according to claim 14 or 15 wherein a fraction of the chlorine is 
reacted with silicon and/or high silicon ferrosilicon and/or silicon carbide and/or 
silica and carbon in order to obtain silicon tetrachloride, and/or with ethylene in 
order to obtain 1 ,2-dichlorocthanc and/or carbon monoxide in order to obtain 

25 phosgene. 

18 - Use according to claim 17 wherein silicon tetrachloride is submitted to 
flame hydrolysis and/or 1 ,2-dichloroethane is submitted to pyrolysis and/or 
phosgene is reacted with amines, in order to obtain hydrogen chloride. 

19 - Use according to any of claims 16 or 18 wherein a fraction of the 
30 hydrogen chloride is reacted with glycerol in order to obtain dichloropropanol. 



WO 2008/152043 



PCT/EP2008/057245 



-48- 

20 - Use according to claim 19 wherein a fraction of the dichloropropanol 
is reacted with sodium hydroxide in order to obtain epichlorohydrin and an 
aqueous composition containing sodium chloride. 

21 - Use according to claim 15 wherein the aqueous composition 

5 containing sodium chloride is reacted with active chlorine in order to obtain an 
aqueous composition according to any of claims 1 to 4. 

22 - Use according to claim 2 1 , wherein the active chlorine contains 
chlorine. 

23 - Process for the production of epichlorohydrin comprising: 

10 I. a step of manufacturing dichloropropanol by chlorination of glycerol with 
hydrogen chloride 

II. a step of dehydrochlorination of the dichloropropanol obtained in step (I) 
with sodium hydroxide in order to obtain epichlorohydrin and an aqueous 
composition containing sodium chloride 

1 5 III. a step of treating the aqueous composition of step (TI) comprising a 

reaction with active chlorine in order to obtain an aqueous composition 
according to any of claims 1 to 5 

IV. a step of electrolysing the aqueous composition of step (III) in order to 
obtain hydrogen, chlorine and sodium hydroxide, 

20 and optionally at least one the following steps 

V. a step of recycling in step (II) a fraction of the sodium hydroxide obtained 
in step (IV) 

VI. a step of reacting a fraction of chlorine obtained in step (IV) with 

a. hydrogen obtained in step (IV) and/or 

25 b. a compound selected from propylene, methane, a chlorinated 

hydrocarbon, a chlorohydrofluorocarbon, or a mixture thereof 

in order to produce hydrogen chloride and recycling a fraction of hydrogen 
chloride produced in step (VI) in step (I) 
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VII. a step of reacting a fraction of chlorine obtained in step (IV) with 

a. silicon to generate silicon tetrachloride and/or ethylene to generate 1,2- 
dichloroethane and/or carbon monoxide to generate phosgene, and/or 

b. submitting silicon tetrachloride and/or 1 ,2-dichloroethane and/or 

5 phosgene to respectively flame hydrolysis, pyrolysis and reaction with 

amines to 

to produce hydrogen chloride and recycling a fraction of hydrogen 
produced in step (VII) in step (I), 

VIII. a step of recycling a fraction of chlorine obtained in step (IV) in step (III). 
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Figure 3 
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Figure 4 
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